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PROBLEM TO BE SOLVED: To provide an 
electrooptical device of a TFT(thin film transistor) active 
matrix driving system that is equipped with input/output 
terminals electrically connectable excellently to an 
external circuit or the like, that is capable of curtailing the 
number of processes in the manufacturing, and that is 
also capable of high definition picture display. 
SOLUTION: This device is equipped with a TFT 30, data 
line 6a, scanning line 3a, capacity line 3b and a pixel 
electrode 9a on a TFT array substrate 10. The pixel 
electrode 9a and the TFT 30 are electrically connected 
by two contact holes 8a, 8b through a barrier layer 80a. 
The input/output terminals are provided with a 
conductive layer for terminals, where the layer is formed 
simultaneously with the same film as that of the barrier layer. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] To the image display field on a substrate, two or more pixel electrodes, and two or more 
scanning lines and two or more data lines, The thin film transistor connected to said each scanning line 
and said each data line, respectively, It intervenes, respectively between the semi-conductor layer of said 
thin film transistor, and said pixel electrode. On the other hand, it has the 1st conductive layer by which 
electrical installation was carried out to said semi-conductor layer, and electrical installation was carried 
out on the other hand to said pixel electrode. Some terminals located around said image display field on 
said substrate are the electro-optic devices characterized by being constituted by the 2nd conductive 
layer which consists of the same film as said 1st conductive layer. 

[Claim 2] Said terminal is an electro-optic device according to claim 1 characterized by including at 
least one of the checking terminals for conducting inspection of the vertical flow terminal for supplying 
common potential to the opposite substrate by which opposite arrangement is carried out, and the 
electro-optic device concerned in an external circuit, the external circuit connection terminal connected, 
and said substrate. 

[Claim 3] Said 2nd conductive layer is an electro-optic device according to claim 1 or 2 characterized by 
connecting with the end of the signal wiring which consisted of same film as said data line, and 
constituting said terminal. 

[Claim 4] Said 1st conductive layer and said 2nd conductive layer are an electro-optic device given in 
any 1 term of claims 1-3 characterized by intervening between the layers of said scanning line and said 
data line. 

[Claim 5] Said 1st conductive layer and said 2nd conductive layer are an electro-optic device given in 
any 1 term of claims 1-3 characterized by intervening between the layers of said data line and said pixel 
electrode. 

[Claim 6] It is an electro-optic device given in any 1 term of claims 1-5 which are further equipped with 
the interlayer insulation film which intervenes between the layers of said 2nd conductive layer and said 
pixel electrode, and are characterized by the 2nd conductive layer having said aperture for terminals 
punctured by said interlayer insulation film. 

[Claim 7] An electro-optic device given in any 1 term of claims 1-5 characterized by having further the 
interlayer insulation film which intervenes between the layers of said 2nd conductive layer and said 
pixel electrode, and the conductive thin film exposed as a front face for connection of said terminal 
while being formed from the same film as said pixel electrode on said 2nd conductive layer through said 
aperture for terminals punctured by said interlayer insulation film. 

[Claim 8] The electro-optic device according to claim 6 or 7 characterized by the ability of said 2nd 
conductive layer which intervenes between the layers of said 2nd conductive layer and said substrate, 
and which any one layer is formed in the shape of an island at least, and is located in said said 
puncturing circles for terminals to heap up corresponding to the shape of this island in said substrate side 
of said 2nd conductive layer part which sees superficially and is located in said puncturing circles for 
terminals. 
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[Claim 9] Said 1st conductive layer and said 2nd conductive layer are an electro-optic device given in 
any 1 term of claims 1-8 characterized by including a refractory metal. 

[Claim 10] The process which forms the semi-conductor layer of a thin film transistor in the image 
display field on a substrate, The process which forms an insulating thin film on said semi-conductor 
layer, and the process which forms the scanning line containing a gate electrode on said insulating thin 
film, The process which forms the 1st interlayer insulation film on said scanning line, and the process 
which punctures the 1st contact hole which leads to said each of semi-conductor layer to said insulating 
thin film and said 1st interlayer insulation film, At the same time it forms the 1st conductive layer so 
that electrical installation may be carried out to said semi-conductor layer through said 1st contact hole 
on said 1st interlayer insulation film The process which forms the 2nd conductive layer which 
constitutes a terminal partially at least with the same film as said 1st conductive layer around said image 
display field on said substrate, The process which forms the 2nd interlayer insulation film on said 1st 
conductive layer and said 2nd conductive layer, The process which forms the data line on said 2nd 
interlayer insulation film, and the process which forms the 3rd interlayer insulation film on said data 
line, The process which forms said aperture for terminals which leads to said 2nd conductive layer at the 
same time it punctures the 2nd contact hole which leads to said 1st interlayer insulation film and said 
2nd interlayer insulation film at said 1st conductive layer, The manufacture approach of the electro-optic 
device characterized by including the process which forms a pixel electrode so that electrical installation 
may be carried out to said 1st conductive layer through said 2nd contact hole. 
[Claim 11] The process which forms the semi-conductor layer of a thin film transistor in the image 
display field on a substrate, The process which forms an insulating thin film on said semi-conductor 
layer, and the process which forms the scanning line containing a gate electrode on said insulating thin 
film, The process which forms the 1st interlayer insulation film on said scanning line, and the process 
which punctures the 1st contact hole which leads to said semi-conductor layer to said insulating thin 
film and said 1 st interlayer insulation film, The process which forms a junction conductive layer so that 
electrical installation may be carried out to said semi-conductor layer through said 1st contact hole from 
the same film as said data line at the same time it forms the data line in the predetermined field on said 
1st interlayer insulation film, The process which forms the 2nd interlayer insulation film on said data 
line and said junction conductive layer, The process which punctures die 2nd contact hole which leads to 
said 2nd interlayer insulation film at said junction conductive layer, At the same time it forms the 1st 
conductive layer on said 2nd interlayer insulation film so that electrical installation can be taken to said 
junction conductive layer through said 2nd contact hole The process which forms the 2nd conductive 
layer which constitutes a terminal partially at least with the same film as said 1st conductive layer 
around said image display field on said substrate, The process which forms the 3rd interlayer insulation 
film on said 1 st conductive layer and said 2nd conductive layer, The process which punctures said 
aperture for terminals which leads to it at said 2nd conductive layer at the same time it punctures the 3rd 
contact hole which leads to said 1 st conductive layer to said 3rd interlayer insulation film, The 
manufacture approach of the electro-optic device characterized by including the process which forms a 
pixel electrode so that electrical installation may be carried out to said 1 st conductive layer through said 
3rd contact hole. 

[Claim 12] The manufacture approach of the electro-optic device according to claim 10 or 1 1 
characterized by forming the signal wiring by which the end was connected to said terminal from the 
same film as said data line in the process which forms said data line. 

[Claim 13] The manufacture approach of the electro-optic device according to claim 10 characterized by 
to include further the process which punctures the contact hole for connecting the end of said signal 
wiring to said terminal at the same time it punctures the contact hole for connecting said data line to said 
semi-conductor layer before the process which forms the signal wiring by which the end was connected 
to said terminal from the same film as said data line in the process which forms said data line, and forms 
said data line. 

[Claim 14] The manufacture approach of an electro-optic device given in any 1 term of claims 10-13 
characterized by forming the conductive thin film which becomes said puncturing circles for terminals 
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from the same film as said pixel electrode in the process which forms said pixel electrode. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention belongs to the electro-optic device of a active-matrix drive 
method, and the technical field of the manufacture approach, and belongs to the technical field of the 
manufacture approach of a pixel electrode, the thin film transistor for pixel switching (TFT is called 
suitably below ThinFilm Transistor:), the object for an input, the object for an output, or the terminal for 
I/O especially. 
[0002] 

[Background of the Invention] Switching elements, such as TFT by which came to pinch electrooptic 
material, such as liquid crystal, between the substrates of a pair, and the pixel electrode of plurality 
[ shape / of a matrix ] was prepared in one substrate by being prepared at for example, each pixel 
electrode and each pixel, need to be conventionally connected mutually for this kind of electro-optic 
device. However, among both, two or more interlayer insulation films for carrying out the electric 
insulation of wiring and these of the scanning line, a capacity line, the data line, etc. mutually are 
included, for example, since lOOOnm (nano meter) extent or a thicker laminated structure than it exists, 
it becomes difficult to puncture the contact hole for carrying out electrical installation of between both. 
[0003] On the other hand, in this kind of electro-optic device, although the data line, the scanning line, a 
capacity line, etc. are wired in an image display field In the boundary region located around the image 
display field on a substrate For example, since at least one side of either [ at least ] the scanning line or 
the data line flowing wiring, and the scanning line and the data line is driven, in order to conduct the 
performance test, the signal wiring for supplying various signals, such as a clock signal, a control signal, 
a power-source signal, and a picture signal, to a built-in circumference circuit etc. is wired. And it is 
common that the input/output terminal for connecting such signal wiring with an external circuit is 
prepared in the terminal area which is a part of boundary region. Each signal wiring is formed from the 
film mainly same during wiring in an image display field as the data lines, such as aluminum 
(aluminum) film which is low resistance most, and, more specifically, is formed at least from the same 
film as the scanning lines, such as polish recon film of other signal wiring which needs to intersect this 
formed into low resistance by the dope of impurity ion about a part for an intersection. On the other 
hand, the pixel electrode formed in an image display field is mainly formed from the ITO (Indium Tin 
Oxide) film which is a transparent electrode. 
[0004] 

[Problem(s) to be Solved by the Invention] Under a general request called low-cost-izing in this kind of 
electro-optic device, the reduction of a routing counter and the simplification of a manufacture process 
in a manufacture process are very important, without sacrificing grace of a display image. 
[0005] However, it sets in the manufacture process which forms an input/output terminal in a terminal 
area like ****. aluminum film and the ITO film of a pixel electrode which constitute especially signal 
wiring If it is made to contact directly, in order that aluminum film may cause electric corrosion, before 
forming a pixel electrode in an image display field, in the manufacture process on the same substrate It 
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is necessary to puncture an aperture by setting without puncturing the aperture for terminals (aperture) to 
the interlayer insulation film on the signal wiring which should be made the input/output terminal in a 
terminal area, and removing the unnecessary ITO film and unnecessary interlayer insulation film on the 
part which serves as an aperture after pixel electrode formation. That is, according to the Prior art 
mentioned above, in order to form an input/output terminal in a terminal area, exclusive processes, such 
as a photolithography process of dedication for input/output terminal formation and an etching process, 
are needed for the image display field separately from the process which forms a pixel electrode etc., the 
routing counter of a manufacture process increases, and there is a trouble that a manufacture process is 
complicated. 

[0006] On the other hand, although the puncturing process of the aperture of the input/output terminal 
like **** and the puncturing process of the contact hole for pixel electrodes will be able to be 
temporarily performed to coincidence from the ITO film of a pixel electrode, and the polish recon film 
which constitutes the scanning line with sufficient electric affinity if near an input/output terminal is 
formed even if there is little signal wiring Now, the trouble that one the wiring resistance from an 
input/output terminal to signal wiring becomes high, and causes signal degradation by the part which 
consists of this polish recon film arises. 

[0007] Furthermore, since the front face for connection of an input/output terminal is located in the 
aperture punctured by the interlayer insulation film located as the upper layer, the difference of the 
height of the edge part front face of an aperture, and the height of the front face for connection « 
depending on the relation between this difference and the magnitude of an aperture further In making 
sticking-by-pressure connection of the front face for connection, and the external circuits, such as FPC 
(flexible print circuit: flexible printed circuit), with the anisotropy electric conduction film 
(ACF:Anisotropic Conductive Film) etc. The amount of [ of an aperture ] edge interferes and there is 
also a trouble of causing poor sticking by pressure. 

[0008] This invention was made in view of the above-mentioned trouble, and it has the input/output 
terminal in which electrical installation is possible good between external circuits etc., and while the 
routing counter reduction in a manufacture process is possible, let it be a technical problem to offer the 
high-definition electro-optic device in which image display is possible and its high-definition 
manufacture approach. 
[0009] 

[Means for Solving the Problem] In order that the electro-optic device of this invention may solve the 
above-mentioned technical problem, to the image display field on a substrate Two or more pixel 
electrodes, The thin film transistor connected to the scanning line and two or more data lines, and two or 
more said each scanning line and said each data line, It has the 1st conductive layer by which intervened 
between the semi-conductor layer of said thin film transistor, and said pixel electrode, and electrical 
installation was carried out to said semi-conductor layer by one side, and electrical installation was 
carried out on the other hand to said pixel electrode. Some terminals located around said image display 
field on said substrate are constituted by the 2nd conductive layer which consists of the same film as 
said 1st conductive layer. 

[0010] According to the electro-optic device of this invention, into the image display field, the 1st 
conductive layer intervenes between a semi-conductor layer and a pixel electrode, electrical installation 
is carried out to the semi-conductor layer by one side, and electrical installation is carried out on the 
other hand to the pixel electrode. Therefore, the 1st conductive layer becomes possible [ avoiding the 
difficulty in the case of functioning as a conductive layer for the junction for carrying out electrical 
installation of a pixel electrode and the drain field of a semi-conductor layer, for example, carrying out 
direct continuation of between both through one contact hole ]. 

[001 1] On the other hand, the 2nd conductive layer consists of the same film as the 1st conductive layer 
in a terminal, and constitutes a terminal partially at least. Therefore, in the manufacture process of the 
electro-optic device concerned, the formation process of the 2nd conductive layer in a terminal area can 
be performed to the formation process and coincidence of the 1st conductive layer in an image display 
field. That is, since a part of exclusive processes [ at least ] for forming a terminal are reducible, the 
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simplification of a manufacture process is attained and the electro-optic device concerned can be 
manufactured comparatively easily. 

[0012] In the mode of 1 of the electro-optic device of this invention, said terminal contains at least one 
of the checking terminals for conducting inspection of the vertical flow terminal for supplying common 
potential to the opposite substrate by which opposite arrangement is carried out, and the electro-optic 
device concerned in an external circuit, the external circuit connection terminal connected, and said 
substrate. 

[0013] According to this mode, a part of exclusive processes [ at least ] for forming at least one of an 
external circuit connection terminal, a vertical flow terminal, and checking terminals in a terminal area 
are reducible. 

[0014] It connects with the end of the signal wiring which consisted of same film as said data line, and 
said 2nd conductive layer constitutes said terminal from other modes of the electro-optic device of this 
invention. 

[0015] According to this mode, the same film as the data line is for example, aluminum (aluminum) 
film. The signal wiring of a predetermined class For example, the drive circuit for conducting the 
performance test, since at least one side of either [ at least ] the scanning line or the data line flowing 
wiring, and the scanning line and the data line is driven, They are wiring for supplying various signals, 
such as a clock signal, a control signal, a power-source signal, and a picture signal, to circumference 
circuits, such as an inspection circuit, constant potential wiring which results in the vertical flow 
terminal connected to an opposite substrate. Thus, by constituting the terminal of the signal wiring 
which consisted of same film as the data line from the 2nd conductive layer, a part of exclusive 
processes [ at least ] for forming this terminal are reducible. Furthermore, resistance from a terminal to 
signal wiring can be made small by forming the 2nd conductive layer from low electrical resistance 
materials. 

[0016] In other modes of the electro-optic device of this invention, said 1st conductive layer and said 
2nd conductive layer intervene between the layers of said scanning line and said data line. 
[0017] According to this mode, in an image display field, the electrical installation of a pixel electrode 
and the semi-conductor layer can be carried out by the 1st conductive layer which intervenes between 
the layers of the scanning line and the data line. On the other hand, a part of exclusive processes [ at 
least ] for forming this terminal are reducible by constituting a terminal from the 2nd conductive layer 
which intervenes between the layers of the scanning line and the data line about a terminal. 
[0018] In other modes of the electro-optic device of this invention, said 1st conductive layer and said 
2nd conductive layer intervene between the layers of said data line and said pixel electrode. 
[0019] According to this mode, in an image display field, the electrical installation of a pixel electrode 
and the semi-conductor layer can be carried out by the 1st conductive layer which intervenes between 
the layers of the data line and a pixel electrode. On the other hand, a part of exclusive processes [ at 
least ] for forming this terminal are reducible by constituting a terminal from the 2nd conductive layer 
which intervenes between the layers of the data line and a pixel electrode about a terminal. In addition, 
in this mode, it may have further the junction conductive layer which consists of the same layer as the 
data line, and relays the 1 st conductive layer and a semi-conductor layer, two conductive layers called 
the 1st conductive layer and a junction conductive layer may be relayed, and electrical installation of a 
pixel electrode and the semi-conductor layer may be carried out. 

[0020] In other modes of the electro-optic device of this invention, it has further the interlayer insulation 
film which intervenes between the layers of said 2nd conductive layer and said pixel electrode, and the 
2nd conductive layer has the aperture for terminals punctured by said interlayer insulation film. 
[0021] According to this mode, since it is exposed as a front face for connection of a terminal through 
the aperture for terminals punctured by the interlayer insulation film, the 2nd conductive layer becomes 
connectable with the anisotropy electric conduction film etc. about the 2nd conductive layer and external 
circuits, such as FPC, through the aperture for terminals. 

[0022] In other modes of the electro-optic device of this invention, it has further the interlayer insulation 
film which intervenes between the layers of said 2nd conductive layer and said pixel electrode, and the 
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conductive thin film exposed as a front face for connection of said terminal while being formed from the 
same film as said pixel electrode on said 2nd conductive layer through the aperture punctured by said 
interlayer insulation film. 

[0023] According to this mode, since the conductive thin film is formed from the same film as a pixel 
electrode on the 2nd conductive layer looked into through the aperture for terminals punctured by the 
interlayer insulation film and it is exposed as a front face for connection of a terminal, the 2nd 
conductive layer becomes connectable with the anisotropy electric conduction film etc. about a 
conductive thin film and external circuits, such as FPC, through the aperture for terminals. When it 
constitutes a pixel electrode from ITO film especially, the conductive thin film and anisotropy electric 
conduction film which similarly consist of ITO film can be connected with very sufficient adhesion. 
And since the conductive thin film which constitutes the front face for connection of such a terminal can 
be formed in the process and coincidence which form a pixel electrode, it can attain the simplification of 
a manufacture process. 

[0024] In the mode in which these apertures for terminals were punctured, to said substrate side of said 
2nd conductive layer part which sees superficially and is located in said puncturing circles for terminals, 
any one layer is formed in the shape of an island at least, and said 2nd conductive layer which intervenes 
between the layers of said 2nd conductive layer and said substrate and which is located in said 
puncturing circles for terminals can be heaping up corresponding to the shape of this island. 
[0025] According to this mode, to the puncturing circles for terminals, the 2nd conductive layer which 
one layer or two or more conductive layers which consist of the same film as the same film for example, 
as a semi-conductor layer, the scanning line, and the same film and the data line are formed in the shape 
of an island, and is similarly formed on this in the puncturing circles for terminals can be heaped up 
corresponding to the shape of an island. For this reason, in case the anisotropy electric conduction film 
is stuck to the front face for connection of the terminal which consists of the 2nd conductive layer or the 
conductive thin film in the interior of the aperture for terminals by pressure and it connects with it, poor 
sticking by pressure resulting from the height of the front face for connection concerned being too lower 
than the height on the front face of a edge of the aperture for terminals can be prevented. 
[0026] In other modes of the electro-optic device of this invention, said 1st conductive layer and said 
2nd conductive layer contain a refractory metal. 

[0027] According to this mode, the 1st conductive layer and the 2nd conductive layer consist of the 
metal simple substance containing at least one of Ti (titanium), Cr (chromium), W (tungsten), Ta 
(tantalum), Mo (molybdenum), and Pb(s) (lead), an alloy, metal silicide, etc. For this reason, by high 
temperature processing in the various processes performed after the 1 st conductive layer and the 2nd 
conductive layer formation in a manufacture process, the 1st conductive layer and the 2nd conductive 
layer concerned deform, or do not break. Moreover, resistance from a terminal to signal wiring can be 
made small by forming the 2nd conductive layer with a refractory metal. However, the 1st conductive 
layer and the 2nd conductive layer may be formed from the polish recon film formed into low resistance 
by the dope of impurity ion. 

[0028] In order that the manufacture approach of the 1st electro-optic device of this invention may solve 
the above-mentioned technical problem The process which forms the semi-conductor layer of a thin film 
transistor in the image display field on a substrate, The process which forms an insulating thin film on 
said semi-conductor layer, and the process which forms the scanning line containing a gate electrode on 
said insulating thin film, The process which forms the 1 st interlayer insulation film on said scanning 
line, and the process which punctures the 1st contact hole which leads to said semi-conductor layer to 
said insulating thin film and 1st interlayer insulation film, At the same time it forms the 1st conductive 
layer so that electrical installation may be carried out to said semi-conductor layer through said 1st 
contact hole on said 1st interlayer insulation film The process which forms the 2nd conductive layer 
which constitutes a terminal partially at least with the same film as said 1st conductive layer around said 
image display field on said substrate, The process which forms the 2nd interlayer insulation film on said 
1 st conductive layer and said 2nd conductive layer, The process which forms the data line on said 2nd 
interlayer insulation film, and the process which forms the 3rd interlayer insulation film on said data 

http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 4/23/2004 



Page 5 of 21 



line, The process which forms the aperture for terminals which leads to said 2nd conductive layer at the 
same time it punctures the 2nd contact hole which leads to said 1st interlayer insulation film and said 
2nd interlayer insulation film at said 1st conductive layer, The process which forms a pixel electrode so 
that electrical installation may be carried out to said 1st conductive layer through said 2nd contact hole 
is included. 

[0029] According to the manufacture approach of the 1 st electro-optic device of this invention, in an 
image display field, a semi-conductor layer, an insulating thin film, the scanning line, and the 1st 
interlayer insulation film are formed in this order. Next, the 1st contact hole which leads to a semi- 
conductor layer is punctured by an insulating thin film and the 1st interlayer insulation film, and the 1st 
conductive layer is formed so that electrical installation may be carried out to a semi-conductor layer. 
The 2nd conductive layer which can come, simultaneously constitutes a terminal partially at least is 
formed from the same film as the 1 st conductive layer. Furthermore, on these 1 st conductive layers and 
the 2nd conductive layer, the 2nd interlayer insulation film, the data line, and the 3rd interlayer 
insulation film are formed in this order. Next, in an image display field, the 2nd contact hole which leads 
to the 1st conductive layer at the 1st interlayer insulation film and the 2nd interlayer insulation film is 
punctured, and the aperture for terminals which can come, simultaneously leads about a terminal at the 
2nd conductive layer is formed. And in an image display field, a pixel electrode is formed so that 
electrical installation may be carried out to the 1st conductive layer through the 2nd contact hole. Thus, 
since the 1st conductive layer and the 2nd conductive layer are formed in coincidence from the same 
film, the 2nd contact hole and the open pore section for terminals are formed in coincidence and a part 
of exclusive processes [ at least ] for forming a terminal are reducible, the simplification of the 
manufacture process concerned can be attained. 

[0030] In order that the manufacture approach of the 2nd electro-optic device of this invention may 
solve the above-mentioned technical problem The process which forms the semi-conductor layer of a 
thin film transistor in the image display field on a substrate, The process which forms an insulating thin 
film on said semi-conductor layer, and the process which forms the scanning line containing a gate 
electrode on said insulating thin film, The process which forms the 1st interlayer insulation film on said 
scanning line, and the process which punctures the 1st contact hole which leads to said semi-conductor 
layer to said insulating thin film and said 1st interlayer insulation film, The process which forms a 
junction conductive layer so that electrical installation may be carried out to said semi-conductor layer 
through said 1 st contact hole from the same film as said data line at the same time it forms the data line 
on said 1 st interlayer insulation film, The process which forms the 2nd interlayer insulation film on said 
data line and said junction conductive layer, The process which punctures the 2nd contact hole which 
leads to said 2nd interlayer insulation film at said junction conductive layer, At the same time it forms 
the 1 st conductive layer so that electrical installation may be carried out to said junction conductive 
layer through said 2nd contact hole on said 2nd interlayer insulation film The process which forms the 
2nd conductive layer which constitutes a terminal partially at least around said image display field on 
said substrate, The process which forms the 3rd interlayer insulation film on said 1st conductive layer 
and said 2nd conductive layer, The process which punctures the aperture for terminals which leads to it 
at said 2nd conductive layer at the same time it punctures the 3rd contact hole which leads to said 1st 
conductive layer to said 3rd interlayer insulation film, and the process which forms a pixel electrode so 
that electrical installation may be carried out through said 3rd contact hole at said 1st conductive layer 
are included. 

[0031] According to the manufacture approach of the 2nd electro-optic device of this invention, in an 
image display field, a semi-conductor layer, an insulating thin film, the scanning line, and the 1st 
interlayer insulation film are formed in this order. Next, the 1st contact hole which leads to a semi- 
conductor layer is punctured by an insulating thin film and the 1st interlayer insulation film, the data line 
is formed on this, and a junction conductive layer is formed from the same film as the data line so that it 
can come, simultaneously electrical installation may be carried out to a semi-conductor layer through the 
1 st contact hole. Furthermore, the 2nd interlayer insulation film is formed on these data lines and a 
junction conductive layer. Next, in an image display field, the 1st conductive layer is formed so that the 
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2nd contact hole which leads to a junction conductive layer may be punctured by the 2nd interlayer 
insulation film and electrical installation may be carried out to it at a junction conductive layer. The 2nd 
conductive layer which can come, simultaneously constitutes a terminal from same film as the 1st 
conductive layer partially at least is formed. Next, the 3rd interlayer insulation film is formed on these 
1st conductive layers and the 2nd conductive layer. Next, in an image display field, the 3rd contact hole 
which leads to the 3rd interlayer insulation film at the 1st conductive layer is punctured. The aperture for 
terminals which can come, simultaneously leads to the 3rd interlayer insulation film about a terminal at 
the 2nd conductive layer is formed. Thus, since the 1st conductive layer and the 2nd conductive layer 
are formed in coincidence from the same film, the 3rd contact hole and the aperture for terminals are 
punctured by coincidence and a part of exclusive processes [ at least ] for forming a terminal are 
reducible, the simplification of the manufacture process concerned can be attained. 
[0032] In the mode of 1 of the manufacture approach of the 1 st or 2nd electro-optic device of this 
invention, the signal wiring by which the end was connected to said terminal from the same film as said 
data line is formed in the process which forms said data line. 

[0033] According to this mode, the same film as the data line is for example, aluminum film, and signal 
wiring is either [ at least ] the scanning line or the data line flowing wiring, wiring for supplying various 
signals to the so-called built-in circumference circuit where the circumference circuit was made together 
with the thin film transistor on the substrate since either [ at least ] the scanning line or the data line was 
driven, etc. Thus, by constituting the terminal of the signal wiring which consisted of same film as the 
data line from the 2nd conductive layer, a part of exclusive processes [ at least ] for forming this 
terminal are reducible. Furthermore, resistance from a terminal to signal wiring can be made small by 
forming the 2nd conductive layer from low electrical resistance materials. 

[0034] In other modes of the manufacture approach of the 1 st electro-optic device of this invention, in 
the process which forms said data line, the process which punctures the contact hole for connecting the 
end of said signal wiring to said terminal is further included at the same time it punctures the contact 
hole for connecting said data line to said semi-conductor layer before the process which forms the signal 
wiring by which the end was connected to said terminal from the same film as said data line, and forms 
said data line. 

[0035] According to this mode, a part of exclusive processes [ at least ] for forming this terminal are 
reducible by constituting the terminal of the signal wiring which consisted of same film as the data line 
from the 2nd conductive layer. Furthermore, the contact hole for connecting the contact hole for 
connecting the data line to a semi-conductor layer and the end of signal wiring to a terminal can be 
punctured to coincidence. In addition, resistance from a terminal to signal wiring can be made small by 
forming the 2nd conductive layer from low electrical resistance materials. 
[0036] In other modes of the manufacture approach of the 1st or 2nd electro-optic device of this 
invention, the conductive thin film which becomes said puncturing circles for terminals from the same 
film as said pixel electrode is formed in the process which forms said pixel electrode. 
[0037] According to this mode, form the conductive thin film which becomes the puncturing circles for 
terminals from the same film as a pixel electrode, but On the 2nd conductive layer looked into through 
the aperture for terminals punctured by the interlayer insulation film, the 2nd conductive layer Since the 
conductive thin film is formed from the same film as a pixel electrode and it is exposed as a front face 
for connection of a terminal, it becomes connectable with the anisotropy electric conduction film etc. 
about a conductive thin film and external circuits, such as FPC, through the aperture for terminals. When 
it constitutes a pixel electrode from ITO film especially, the conductive thin film and anisotropy electric 
conduction film which similarly consist of ITO film can be connected with very sufficient adhesion. 
And since the conductive thin film which constitutes the front face for connection of such a terminal can 
be formed in the process and coincidence which form a pixel electrode, it can attain the simplification of 
a manufacture process. 

[0038] Such an operation and other gains of this invention are made clear from the gestalt of the 

operation explained below. 

[0039] 
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[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained based on a 
drawing. 

[0040] (The 1st operation gestalt of an electro-optic device) The configuration of the liquid crystal 
equipment which is the 1st operation gestalt of the electro-optic device by this invention is explained 
with reference to drawing 5 from drawing 1 . Drawing 1 is equal circuits, such as various components in 
two or more pixels formed in the shape of [ which constitutes the image display field of liquid crystal 
equipment ] a matrix, and wiring, drawing 2 is a top view of two or more pixel groups where the TFT 
array substrate with which the data line in an image display field, the scanning line, a pixel electrode, 
etc. were formed adjoins each other, and drawing 3 is the A-A' sectional view of drawing 2 . Moreover, 
drawing 4 is the top view of the input/output terminal in a terminal area, and drawing 5 is the B-B' 
sectional view of drawing 4 . In addition, in order to make each class and each part material into the 
magnitude of extent which can be recognized on a drawing, scales are made to have differed for each 
class or every each part material in drawing 3 and drawing 5 . 

[0041] In drawing 1 , two or more formation of TFT30 for two or more pixels formed in the shape of 
[ which constitutes the image display field of the liquid crystal equipment in this operation gestalt ] a 
matrix to control pixel electrode 9a and pixel electrode 9a is carried out at the shape of a matrix, and 
data-line 6a to which a picture signal is supplied is electrically connected to the source concerned of 
TFT30. The picture signals SI, S2, — , Sn written in data-line 6a may be supplied to line sequential, and 
you may make it supply them to this order for every group to two or more data-line 6a which adjoin 
each other. Moreover, scanning-line 3a is electrically connected to the gate of TFT30, and it consists of 
predetermined timing so that the scan signals Gl, G2, — , Gm may be impressed to scanning-line 3a in 
pulse line sequential at this order. It connects with the drain of TFT30 electrically, and pixel electrode 9a 
writes in the picture signals SI, S2, --, Sn supplied from data-line 6a in TFT30 which is a switching 
element when only a fixed period closes the switch to predetermined timing. Fixed period maintenance 
of the picture signals SI, S2, — , Sn of the predetermined level written in liquid crystal through pixel 
electrode 9a is carried out between the counterelectrodes (it mentions later) formed in the opposite 
substrate (it mentions later). When the orientation and order of molecular association change with the 
voltage levels impressed, liquid crystal modulates light and enables a gradation display. According to 
the electrical potential difference impressed when it was in no MARI White mode, passage of this liquid 
crystal part of incident light is made impossible, if it is in NOMA reeve rack mode, according to the 
impressed electrical potential difference, passage of this liquid crystal part of incident light will be 
enabled, and light with the contrast according to a picture signal will carry out outgoing radiation from 
liquid crystal equipment as a whole. Here, in order to prevent the held picture signal leaking, storage 
capacitance 70 is added to the liquid crystal capacity and juxtaposition which are formed between pixel 
electrode 9a and a counterelectrode. For example, as for the electrical potential difference of pixel 
electrode 9a, only time amount also with triple figures longer than the time amount to which the source 
electrical potential difference was impressed is held with storage capacitance 70. Thereby, it is improved 
further and a maintenance property can realize the high liquid crystal equipment of a contrast ratio. 
[0042] In drawing 2 , on the TFT array substrate of liquid crystal equipment, two or more transparent 
pixel electrode 9a (the profile is shown by dotted-line section 9a 1 ) is prepared in the shape of a matrix, 
and data- line 6a, scanning- line 3 a, and capacity line 3b are prepared respectively along the boundary of 
pixel electrode 9a in every direction. Electrical installation of the data-line 6a is carried out to the below- 
mentioned source field among semi-conductor layer la which consists of polish recon film etc. through 
contact hole 5a. Pixel electrode 9a Conductive layer (barrier layer is called hereafter) 80a which is 
formed in the field shown with the slash of a drawing Nakamigi riser, respectively, and functions as a 
buffer is relayed, and electrical installation is carried out to the below-mentioned drain field among 
semi-conductor layer la through 1st contact hole 8a and 2nd contact hole 8b. Moreover, scanning-line 
3a is arranged so that channel field la 1 (field of the slash of drawing Nakamigi going down) may be 
countered among semi-conductor layer la, and scanning-line 3a functions as a gate electrode. Thus, 
TFT30 by which opposite arrangement of the scanning-line 3a was carried out as a gate electrode is 
formed in the crossing part of scanning-line 3 a and data-line 6a at channel field la f , respectively. 
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[0043] capacity line 3b has the lobe boiled and projected along with data-line 6a from the main track 
section mostly extended in the shape of a straight line along with scanning-line 3a, and the part which 
intersects data-line 6a. 

[0044] Moreover, 1st light-shielding film 11a may be prepared in the field shown by the thick wire in 
drawing, respectively so that it may pass along scanning-line 3a, capacity line 3b, and the TFT30 
bottom, in drawing 2 , the part which intersects data-line 6a more specifically forms 1st light-shielding 
film 1 la in the method of drawing Nakashita broadly, respectively while it is formed in the shape of 
stripes along with scanning-line 3a — having — **** — this broad part — every — TFT — channel field 
la* is seen from a TFT array substrate side at least, and it is made to prepare in a wrap location, 
respectively 

[0045] Next, as shown in the sectional view of drawing 3 , liquid crystal equipment is equipped with the 
TFT array substrate 10 which constitutes an example of the substrate of while it is transparence, and the 
opposite substrate 20 which it is the transparence by which opposite arrangement is carried out at this, 
and also constitutes an example of the substrate of a way. The TFT array substrate 10 consists for 
example, of a quartz substrate, and the opposite substrate 20 consists of a glass substrate or a quartz 
substrate. Pixel electrode 9a is prepared in the TFT array substrate 10, and the orientation film 16 with 
which predetermined orientation processing of rubbing processing etc. was performed is formed in the 
bottom. Pixel electrode 9a consists of transparent conductive thin films, such as for example, ITO film. 
Moreover, the orientation film 16 consists of organic thin films, such as for example, a polyimide thin 
film. 

[0046] On the other hand, it crosses to the opposite substrate 20 all over the, the counterelectrode 
(common electrode) 21 is formed, and the orientation film 22 with which predetermined orientation 
processing of rubbing processing etc. was performed is formed in the bottom. A counterelectrode 21 
consists of transparent conductive thin films, such as for example, ITO film. Moreover, the orientation 
film 22 consists of organic thin films, such as a polyimide thin film. 

[0047] TFT30 for pixel switching which carries out switching control of each pixel electrode 9a is 
formed in the location which adjoins each pixel electrode 9a at the TFT array substrate 10. 
[0048] As further shown in the opposite substrate 20 at drawing 3 , the 2nd light-shielding film 23 is 
formed in the non-opening field of each pixel. For this reason, incident light does not invade into 
channel field la 1 of semi-conductor layer la of TFT30 for pixel switching, source side LDD (Lightly 
Doped Drain) field lb, and drain side LDD field 1c from the opposite substrate 20 side. Furthermore, the 
2nd light-shielding film 23 has functions, such as color mixture prevention of the color material at the 
time of forming improvement in contrast, and a color filter. 

[0049] Thus, it is constituted, and between the TFT array substrates 10 and the opposite substrates 20 
which have been arranged so that pixel electrode 9a and a counterelectrode 21 may meet, the liquid 
crystal which is an example of electrooptic material is enclosed with the space surrounded by the below- 
mentioned sealant, and the liquid crystal layer 50 is formed. The liquid crystal layer 50 takes a 
predetermined orientation condition with the orientation film 16 and 22 in the condition that the electric 
field from pixel electrode 9a are not impressed. The liquid crystal layer 50 consists of liquid crystal 
which mixed the pneumatic liquid crystal of a kind or some kinds. It is the adhesives which consist of a 
photo-setting resin or thermosetting resin in order that a sealant may stick the TFT array substrate 10 
and the opposite substrate 20 around those, and gap material (spacer), such as glass fiber for making 
distance between both substrates into a predetermined value or a glass bead, is mixed. 
[0050] Furthermore, as shown in drawing 3 , in the location which counters TFT30 for pixel switching 
respectively, 1st light-shielding film 1 la is prepared between the TFT array substrate 10 and each 
TFT30 for pixel switching. 1st light-shielding film 11a consists of a metal simple substance containing 
at least one of Ti, Cr, W, Ta, Mo, and Pb(s) which are a desirable opaque refractory metal, an alloy, 
metal silicide, etc. If constituted from such an ingredient, 1st light-shielding film 11a is destroyed by 
high temperature processing in the formation process of TFT30 for pixel switching performed after the 
formation process of 1st light-shielding film 1 la on the TFT array substrate 10, or it can avoid fusing by 
it. Since 1st light-shielding film 1 la is formed, the situation which carries out incidence to channel field 
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la* of TFT30 for pixel switching which the reflected light (return light) from the TFT array substrate 10 
side etc. tends to excite to light, source side LDD field lb, and drain side LDD field lc can be prevented, 
and the property of TFT30 for pixel switching does not deteriorate according to generating of the 
photocurrent resulting from this. 

[0051] Furthermore, the substrate insulator layer 12 is formed between 1st light-shielding film 11a and 
two or more TFT30 for pixel switching. The substrate insulator layer 12 is formed in order to carry out 
the electric insulation of the semi-conductor layer la which constitutes TFT30 for pixel switching from 
1st light-shielding film 11a. Furthermore, the substrate insulator layer 12 also has a function as substrate 
film for TFT30 for pixel switching by being formed all over the TFT array substrate 10. That is, it has 
the function to prevent degradation of the property of TFT30 for pixel switching with the dry area at the 
time of polish of the front face of the TFT array substrate 10, the dirt which remains after washing. The 
substrate insulator layer 12 consists of high insulation glass, such as NSG (non doped silicate glass), 
PSG (phosphorus silicate glass), BSG (boron silicate glass), and BPSG (boron phosphorus silicate 
glass), or silicon oxide film, a silicon nitride film, etc. The substrate insulator layer 12 can also protect 
the situation where 1st light-shielding film 1 la pollutes the TFT30 grade for pixel switching. 
[0052] 1st storage capacitance 70a is constituted by considering as the 1st dielectric film which 
considered as the 1 f of the 1 st storage capacitance electrodes, used as the 2nd storage capacitance 
electrode a part of capacity line 3b which counters this, installed [ semi-conductor layer la was installed 
from high concentration drain field le, and ] the insulating thin film 2 containing gate dielectric film 
with this operation gestalt from the location which counters scanning-line 3 a, and was pinched by inter- 
electrode [ these ]. Furthermore, by using a part of this 2nd storage capacitance electrode and barrier 
layer 80a which counters as the 3rd storage capacitance electrode, and forming the 1st interlayer 
insulation film 81 in inter-electrode [ these ], the 1st interlayer insulation film 81 functions as the 2nd 
dielectric film, and 2nd storage capacitance 70b is formed. And parallel connection of these 1st storage 
capacitance 70a and the 2nd storage capacitance 70b is carried out through 1st contact hole 8a, and 
storage capacitance 70 is constituted. Here, high concentration drain field le of semi-conductor layer la 
is installed in the bottom of data-line 6a and scanning-line 3a, and forms TFT30 for pixel switching, 
opposite arrangement is carried out through the insulating thin film 2, it considers as the If of the 1st 
storage capacitance electrodes, and the insulating thin film 2 functions on the capacity line 3b part 
similarly extended along with data-line 6a and scanning-line 3a as the 1st dielectric film. 
[0053] TFT30 for pixel switching has LDD structure. Scanning- line 3a, Channel field la' of semi- 
conductor layer la in which a channel is formed of the electric field from concerned scanning-line 3a, 
The insulating thin film 2, data-line 6a containing the gate dielectric film with which scanning-line 3a 
and semi-conductor layer la are insulated, Id list of high concentration source fields of low 
concentration source field (source side LDD field) lb of semi-conductor layer la and low concentration 
drain field (drain side LDD field) lc, and semi-conductor layer la is equipped with high concentration 
drain field le. One to which it corresponds of two or more pixel electrode 9a relays barrier layer 80a to 
high concentration drain field le, and it is connected to it. The source field and drain field of semi- 
conductor layer la are formed by doping the impurity ion the object for n molds of predetermined 
concentration, or for p molds like the after-mentioned according to whether the channel of n mold or p 
mold is formed. TFT of an n-type channel has the advantage that a working speed is quick, and it is used 
as TFT30 for pixel switching which is the switching element of a pixel in many cases, this operation 
gestalt — especially — data-line 6a — aluminum etc. — low — it consists of protection- from-light nature 
and conductive thin films, such as metal membrane metallurgy group silicide [****].[, such as alloy 
film, ] Moreover, on barrier layer 80a and the 1st interlayer insulation film 81, the 2nd interlayer 
insulation film 4 with which contact hole 8b which leads to contact hole 5a and barrier layer 80a which 
lead to Id of high concentration source fields was formed respectively is formed. Electrical installation 
of the data-line 6a is carried out to Id of high concentration source fields through Id [ of this high 
concentration source field ] contact hole 5a. Furthermore, on data-line 6a and the 2nd interlayer 
insulation film 4, the 3rd interlayer insulation film 7 with which contact hole 8b to barrier layer 80a was 
formed is formed. Through this contact hole 8b, electrical installation of the pixel electrode 9a is carried 
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out to barrier layer 80a, it relays barrier layer 80a further, and electrical installation is carried out to high 
concentration drain field le through contact hole 8a. The above-mentioned pixel electrode 9a is prepared 
in the top face of the 3rd interlayer insulation film 7 constituted in this way. Thus, although TFT30 for 
pixel switching has LDD structure as mentioned above preferably, it may be TFT of the self aryne mold 
which may have the offset structure which does not drive impurity ion into low concentration source 
field lb and low concentration drain field lc, drives in impurity ion by high concentration by using as a 
mask the gate electrode which consists of a part of scanning-line 3a, and forms the high concentration 
source and a drain field in self align. 

[0054] In addition, although considered as the single gate structure which has arranged one gate 
electrode which consists of a part of scanning-line 3a of TFT30 for pixel switching among Id [ of high 
concentration source fields ], and high concentration drain field le with this operation gestalt, two or 
more gate electrodes may be arranged among these. Under the present circumstances, to each gate 
electrode, the same signal is made to be impressed. Thus, if TFT is constituted above the dual gate or the 
triple gate, the leakage current of a channel and a source-drain field joint can be prevented, and the 
current at the time of OFF can be reduced. If at least one of these gate electrodes is made into LDD 
structure or offset structure, the OFF state current can be reduced further and the stable switching 
element can be obtained. 

[0055] Especially with the liquid crystal equipment of this operation gestalt, on the TFT array substrate 
10, it is prepared so that data-line 6a and scanning-line 3b may carry out a phase crossover in three 
dimensions through the 2nd interlayer insulation film 4. And barrier layer 80a intervenes between semi- 
conductor layer la and pixel electrode 9a, and carries out electrical installation of high concentration 
drain field le and the pixel electrode 9a via contact hole 8a and contact hole 8b. For this reason, as 
compared with the case where one contact hole is punctured, the path of contact hole 8a and contact hole 
8b can be made small from pixel electrode 9a to a drain field, respectively. That is, etching precision 
must stop the dry etching which can make the path of a contact hole small on the way, and when 
puncturing one contact hole, in order to fall (for example, in order to prevent the thrust omission in 
about 50nm very thin semi-conductor layer la), it must construct a process so that it may finally 
puncture to semi-conductor layer la by wet etching, so that a contact hole will be punctured deeply, if 
the selection ratio at the time of etching is low. Or it will be necessary to be based on dry etching, to run 
and to prepare the polish recon film for prevention separately. On the other hand, with this operation 
gestalt, since what is necessary is just to connect pixel electrode 9a and high concentration drain field le 
by two in-series contact hole 8a and contact hole 8b, it becomes possible to puncture these contact hole 
8a and contact hole 8b by dry etching, respectively. Or it becomes possible to shorten distance 
punctured by wet etching at least. However, in order to attach some taper to contact hole 8a and contact 
hole 8b, respectively, it may dare to be made to perform short-time wet etching after dry etching 
comparatively. 

[0056] Since the hollow and irregularity which the path of contact hole 8a and contact hole 8b can be 
made small, respectively, and are formed in the front face of barrier layer 80a in contact hole 8a are also 
small and end according to this operation gestalt as mentioned above, flattening in the part of pixel 
electrode 9a located in the upper part is promoted. Furthermore, since the hollow and irregularity which 
are formed in the front face of pixel electrode 9a in contact hole 8b are also small and end, flattening in 
the part of this pixel electrode 9a is promoted. 

[0057] As shown in drawing 4 and drawing 5 , the input/output terminal is constituted from 80s of 
conductive layers for terminals which consist of the same film as barrier layer 80a in the pixel section by 
the terminal area which is a part of boundary region located around an image display field. The substrate 
insulator layer 12 in the pixel section shown by drawing 2 and drawing 3 , the insulating thin film 2, and 
the 1st interlayer insulation film 81 are more specifically formed also in this terminal area as it is, on the 
1st interlayer insulation film 81, it is formed from the same film as barrier layer 80a, and 80s of 
conductive layers for terminals whose flat-surface configuration is an island-like is formed. The 2nd 
interlayer insulation film 4 is formed on 80s of conductive layers for terminals, and on the 2nd interlayer 
insulation film 4, 6s of signal wiring which consists of the same film (namely, aluminum film) as data- 
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line 6a is formed so that 80s of conductive layers for terminals and electrical installation can be taken 
through two or more contact hole 5s. Furthermore, the 3rd interlayer insulation film 7 is formed on 6s of 
signal wiring. And 8s (an aperture is called suitably hereafter.) of apertures for terminals with a flat- 
surface configuration somewhat smaller than 80s of conductive layers for terminals is punctured by the 
2nd interlayer insulation film 4 and the 3rd interlayer insulation film 7, and 80s of conductive layers for 
terminals is exposed as a front face for connection of the input/output terminal concerned in 8s of this 
aperture. In addition, an input/output terminal is mind which contains various kinds of terminals, such as 
a checking terminal for conducting inspection of the vertical flow terminal for supplying common 
potential to the opposite substrate by which opposite arrangement is carried out, and the electro-optic 
device concerned, in an external circuit, the terminal for external circuit connection connected, and said 
substrate. Moreover, an input/output terminal is the mind containing the terminal of both for the object 
for an input, the object for an output or an input, and an output. In 6s of signal wiring, on the other hand, 
for example, scanning-line 3a, data-line 6a, and flowing wiring, The scanning-line drive circuit for 
conducting the performance test, since scanning-line 3a and data-line 6a are driven, In built-in 
circumference circuits, such as a data-line drive circuit and an inspection circuit, a clock signal, a control 
signal, It is mind including wiring for supplying various signals, such as a power-source signal and a 
picture signal, constant potential wiring which results in the vertical flow terminal connected to an 
opposite substrate, and electrical installation is carried out through an external circuit etc. and the 
input/output terminal concerned. 

[0058] Therefore, in the process which manufactures the liquid crystal equipment of this operation 
gestalt, the formation process of 80s of conductive layers for terminals in a terminal area can be 
performed to the formation process and coincidence of barrier layer 80a in an image display field. 
Furthermore, contact hole 5s in a terminal area, since it is punctured by contact hole 5a for connecting 
data- line 6a in the pixel section to semi-conductor layer la, and coincidence, the puncturing process of 
dedication is not needed. Furthermore, since it is punctured by 2nd contact hole 8b for connecting pixel 
electrode 9a in the pixel section to barrier layer 80a also about 8s also of apertures, and coincidence 
again, the puncturing process of dedication is not needed. In order to prevent the electric corrosion by 
contact on the ITO film in case pixel electrode 9a is formed at subsequent processes when exposing by 
this aluminum film of the same film as data- line 6a which was being performed conventionally and 
preparing an input/output terminal, Since the puncturing processes of the 3rd interlayer insulation film 7 
of having performed pixel electrode 9a after formation are reducible, the simplification of a manufacture 
process is attained, and the liquid crystal equipment concerned can be manufactured comparatively 
easily, and is built as liquid crystal equipment of comparison low cost. 

[0059] Especially with this operation gestalt, 80s of conductive layers for terminals consists of the metal 
simple substance containing at least one of Ti, Cr, W, Ta, Mo, and Pb(s), an alloy, metal silicide, etc. 
For this reason, 80s of conductive layers for terminals does not deform or break by high temperature 
processing in the various processes performed after formation of 80s of conductive layers for terminals 
in a manufacture process. Moreover, resistance from the front face for connection of an input/output 
terminal to signal wiring can be made small by forming 80s of conductive layers for terminals with a 
refractory metal. 

[0060] With this operation gestalt, moreover, barrier layer 80a and 80s of conductive layers for 
terminals It intervenes between the layers of scanning-line 3 a and data- line 6a. 80s of conductive layers 
for terminals Since it has exposed as a front face for connection of an input/output terminal through 8s 
of apertures punctured by the 2nd interlayer insulation film 4 and the 3rd interlayer insulation film 7, it 
becomes connectable with the anisotropy electric conduction film etc. through 8s of apertures about 80s 
of conductive layers for terminals, and external circuits, such as FPC. 

[0061] (The 2nd operation gestalt of an electron-optical arrangement) The configuration of the liquid 
crystal equipment which is the 2nd operation gestalt of the electro-optic device by this invention is 
explained with reference to drawing 6 and drawing 7 . Drawing 6 is the top view of the input/output 
terminal in a terminal area, and drawing 7 is the C-C sectional view of drawing 6 . In addition, about the 
same component as the 1st operation gestalt shown in drawing 4 and drawing 5 in the 2nd operation 
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gestalt shown in drawing 6 and drawing 7 , the same reference mark is attached and the explanation is 
omitted. In order to make each class and each part material into the magnitude of extent which can be 
recognized on a drawing, scales are made to have differed for each class or every each part material in 
drawing 7 . 

[0062] In drawing 6 and drawing 7 , with the 2nd operation gestalt, it differs from the 1 st operation 
gestalt, 9s of conductive thin films which consist of the same film (namely, ITO film) as pixel electrode 
9a is formed in the front face of 80s of conductive layers for terminals in 8s of apertures, and it has 
exposed as a front face for connection of an input/output terminal. About other configurations, it is the 
same as that of the case of the 1st operation gestalt. 

[0063] Therefore, according to the 2nd operation gestalt, it becomes connectable with the anisotropy 
electric conduction film etc. about 9s of conductive thin films, and external circuits, such as FPC, 
through 8s of apertures. Especially 9s of conductive thin films and the anisotropy electric conduction 
film that consist of ITO film can connect with very sufficient adhesion. And since 9s of conductive thin 
films which constitute the front face for connection of such an input/output terminal can be formed in 
the process and coincidence which form pixel electrode 9a in the pixel section, its exclusive process is 
unnecessary and they do not cause the increment in a routing counter. 

[0064] (The 3rd operation gestalt of an electron-optical arrangement) The configuration of the liquid 
crystal equipment which is the 3rd operation gestalt of the electro-optic device by this invention is 
explained with reference to drawing 8 and drawing 9 . Drawing 8 is the top view of the input/output 
terminal in a terminal area, and drawin g 9 is the D-D 1 sectional view of drawing 8 . In addition, about 
the same component as the 1st operation gestalt shown in drawing 4 and drawing 5 in the 3rd operation 
gestalt shown in drawing 8 and drawing 9 , the same reference mark is attached and the explanation is 
omitted. Moreover, in order to make each class and each part material into the magnitude of extent 
which can be recognized on a drawing, scales are made to have differed for each class or every each part 
material in drawing 9 . 

[0065] To the 80s down side of conductive layers for terminals which see superficially with the 3rd 
operation gestalt unlike the 1st operation gestalt, and are located in 8s of apertures in drawing 8 and 
drawing 9 3s of polish recon film of the shape of an island which consists of the same film as Is of 
semi-conductor layers of the shape of an island which consists of 1 Is of light- shielding films of the 
shape of an island which consists of the same film as 1st light-shielding film 11a, and the same film as 
semi-conductor layer la, and scanning-line 3a is formed. 80s of conductive layers for terminals located 
in 8s of apertures can be heaping up corresponding to the shape of this island. About other 
configurations, it is the same as that of the 1 st operation gestalt. 

[0066] Therefore, in case sticking-by-pressure connection of 80s of conductive layers for terminals 
which make the front face for connection of an input/output terminal in 8s of apertures, and the external 
circuits, such as FPC, is made with the anisotropy electric conduction film etc. according to the 3rd 
operation gestalt, poor sticking by pressure resulting from the height of the front face for connection 
concerned being too lower than the height on the front face of a edge which is 8s of apertures can be 
prevented. And since island-like lis of light-shielding films, Is of semi-conductor layers, and 3s of 
polish recon film for heaping up 80s of such conductive layers for terminals in the shape of an island can 
be formed in the process and coincidence which form 1st light- shielding film 1 la in the pixel section, 
semi-conductor layer la, and scanning-line 3a, its exclusive process is unnecessary and it does not cause 
the increment in a routing counter. 

[0067] (The 4th operation gestalt of an electron-optical arrangement) The configuration of the liquid 
crystal equipment which is the 4th operation gestalt of the electro-optic device by this invention is 
explained with reference to drawing 10 and drawing 1 1 . Drawing 10 is the top view of the input/output 
terminal in a terminal area, and drawing 1 1 is the E-F sectional view of drawing 10 . In addition, about 
the same component as the 3rd operation gestalt shown in drawing 8 and drawing 9 in the 4th operation 
gestalt shown in drawing 10 and drawing 1 1 , the same reference mark is attached and the explanation is 
omitted. Moreover, in order to make each class and each part material into the magnitude of extent 
which can be recognized on a drawing, scales are made to have differed for each class or every each part 
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material in drawing 1 1 . 

[0068] In drawing 10 and drawing 1 1 , with the 4th operation gestalt, it differs from the 3rd operation 
gestalt, 9s of conductive thin films which consist of the same film (namely, ITO film) as pixel electrode 
9a is formed in the front face of 80s of conductive layers for terminals in 8s of apertures, and it has 
exposed as a front face for connection of an input/output terminal. About other configurations, it is the 
same as that of the case of the 3rd operation gestalt. 

[0069] Therefore, according to the 4th operation gestalt, it becomes correctable with the anisotropy 
electric conduction film etc. about 9s of conductive thin films, and external circuits, such as FPC, 
through 8s of apertures. Especially 9s of conductive thin films and the anisotropy electric conduction 
film that consist of ITO film can connect with very sufficient adhesion. And since 9s of conductive thin 
films which constitute the front face for connection of such an input/output terminal can be formed in 
the process and coincidence which form pixel electrode 9a in the pixel section, its exclusive process is 
unnecessary and they do not cause the increment in a routing counter. 

[0070] Since barrier layer 80a consists of refractory metal film and the selection ratios in etching with a 
metal membrane and an interlay er insulation film differ greatly with the 1 st to 4th [ which was explained 
above ] operation gestalt, most possibility that barrier layer 80a by dry etching will run in a manufacture 
process cannot be found. Moreover, barrier layer 80a is destroyed by high temperature processing 
performed after a barrier layer 80a formation process, or it can avoid fusing by it. Most possibility of 80s 
of conductive layers for terminals of running cannot be found, and 80s of conductive layers for terminals 
is destroyed, or it can avoid similarly fusing in a terminal area. In addition, since the affinity of such a 
refractory metal and the ITO film which constitutes pixel electrode 9a is good, good contact can be 
taken between barrier layer 80a and pixel electrode 9a through contact hole 8b. Similarly, in a terminal 
area, good contact can be taken among 80s [ of conductive layers for terminals ], and conductive thin 
film 9s. Moreover, as for the thickness of barrier layer 80a and 80s of conductive layers for terminals, it 
is desirable to consider for example, as 50nm or more 500nm or less extent, or [ that possibility of 
running at the time of puncturing of contact hole 8b in a manufacture process or 8s of apertures if there 
is thickness of about 50nm becomes low, and the irregularity of the front face of pixel electrode 9a will 
not pose a problem if it is about 500nm ] — or it is because flattening is comparatively easily possible. It 
is because similarly it becomes low and the depth of 8s of apertures does not cause poor sticking by 
pressure, or possibility of running at the time of puncturing of 8s of apertures will not pose a problem if 
it heaps up in the shape of an island. 

[0071] however, the conductivity to which such barrier layer 80a and 80s of conductive layers for 
terminals doped not the refractory metal film but Lynn etc. — low — you may constitute from polish 
recon film [****]. Thus, although barrier layer 80a will not demonstrate the function as a light- 
shielding film if constituted, the function to which storage capacitance 70 is made to increase, and the 
junction function of barrier layer original can fully be demonstrated. Furthermore, since it is hard 
coming to generate the stress by heat etc. between the 2nd interlayer insulation film 4, it is useful to 
barrier layer 80a and the crack prevention in the circumference of it. 80s of conductive layers for 
terminals may fully function as an input/output terminal on coincidence, and they are useful to 80s of 
conductive layers for terminals, and the crack prevention in the circumference of it in a terminal area at 
it. 

[0072] (The 5th operation gestalt of an electron-optical arrangement) The configuration of the liquid 
crystal equipment which is the 5th operation gestalt of the electro-optic device by this invention is 
explained with reference to drawing 15 from drawing 12 . Drawing 12 is a top view of two or more pixel 
groups where the TFT array substrate with which the data line in an image display field, the scanning 
line, a pixel electrode, etc. were formed adjoins each other, and drawing 13 is the F-F sectional view of 
drawing 12 . Moreover, drawing 14 is the top view of the input/output terminal in a terminal area, and 
drawing 15 is the G-G' sectional view of drawing 14 . In addition, about the same component as the 1st 
operation gestalt shown in drawing 5 from drawing 2 in the 5th operation gestalt shown in drawing 15 
from drawing 12 , the same reference mark is attached and the explanation is omitted. In order to make 
each class and each part material into the magnitude of extent which can be recognized on a drawing, 
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scales are made to have differed for each class or every each part material in drawing 1 3 and drawing 
15 . 

[0073] First, about the pixel section, it has barrier layer 90a connected through contact hole 88b at 
junction conductive layer 6b which is connected to high concentration drain field le of semi-conductor 
layer la through contact hole 88a, and consisted of same layers as data-line 6a instead of and pixel 
electrode 9a with the 5th operation gestalt in drawing 12 and drawing 13 . [ barrier layer 80a in the 1st 
operation gestalt ] And opposite arrangement is carried out through the 2nd interlayer insulation film 4 
formed on data-line 6a and junction conductive layer 6b, and electrical installation of junction 
conductive layer 6b and the barrier layer 90a is mutually carried out through contact hole 88c punctured 
by this 2nd interlayer insulation film 4. About the configuration concerning the other pixel sections, it is 
the same as that of the case of the 1st operation gestalt. 

[0074] Next, about the terminal area, it has 90s of conductive layers for terminals which consisted of 
same film as barrier layer 90a with the 5th operation gestalt in drawing 14 and drawing 15 instead of 80s 
of conductive layers for terminals in the 1st operation gestalt. And opposite arrangement is carried out 
through the 2nd interlayer insulation film 4, and electrical installation of 6s of signal wiring and the 90s 
of the conductive layers for terminals is mutually carried out through contact hole 88t punctured by this 
2nd interlayer insulation film 4. And 90s of conductive layers for terminals is exposed as a front face for 
connection from 88s of apertures punctured by the 3rd interlayer insulation film 7. About the 
configuration concerning other terminal areas, it is the same as that of the case of the 1st operation 
gestalt. 

[0075] With the 5th operation gestalt, the thing same as the quality of the material of barrier layer 90a 
and 90s of conductive layers for terminals as barrier layer 80a in the 1st operation gestalt is used 
suitably. When pixel electrode 9a consists of ITO film and data-line 6a consists of aluminum film 
especially, it is desirable to constitute barrier layer 90a from refractory metals, such as Ti with sufficient 
affinity with both and Cr, etc. 

[0076] Therefore, according to the 5th operation gestalt, about the pixel section, electrical installation of 
pixel electrode 9a and the high concentration drain field le can be carried out through junction 
conductive layer 6b and barrier layer 90a. Moreover, it also becomes possible to increase storage 
capacitance according to the structure where opposite arrangement of capacity line 3b and the junction 
conductive layer 6b is carried out through the 1st interlayer insulation film 81. Furthermore, the location 
of contact hole 88a can be set as the location of the arbitration in the plane region where data-line 6a 
does not exist, and since the location of contact hole 88b can be set as the location of the arbitration on 
the 2nd interlayer insulation film 4, it increases [ a design degree of freedom ] and is advantageous. 
[0077] Furthermore, according to the 5th operation gestalt, the formation process of 90s of conductive 
layers for terminals in a terminal area can be performed to the formation process and coincidence of 
barrier layer 90a in an image display field. Furthermore, contact hole 88t in a terminal area, since it is 
punctured by contact hole 88c for interconnecting junction conductive layer 6b and barrier layer 90a in 
the pixel section, and coincidence, the puncturing process of dedication is not needed. Furthermore, 
since it is punctured by contact hole 88b for connecting pixel electrode 9a in the pixel section to barrier 
layer 90a also about 88s also of apertures, and coincidence again, the puncturing process of dedication is 
not needed. Thus, since a part of exclusive processes for forming the input/output terminal shown in 
drawing 14 and drawing 15 are reducible according to this operation gestalt, the simplification of a 
manufacture process is attained, and the liquid crystal equipment concerned can be manufactured 
comparatively easily, and is built as liquid crystal equipment of comparison low cost. 
[0078] (The 6th operation gestalt of an electron-optical arrangement) The configuration of the liquid 
crystal equipment which is the 6th operation gestalt of the electro-optic device by this invention is 
explained with reference to drawing 16 and drawing 17 . Drawing 16 is the top view of the input/output 
terminal in a terminal area, and drawing 17 is the H-H' sectional view of drawing 16 . In addition, about 
the same component as the 5th operation gestalt shown in drawing 14 and drawing 15 in the 6th 
operation gestalt shown in drawing 16 and drawing 17 , the same reference mark is attached and the 
explanation is omitted. In order to make each class and each part material into the magnitude of extent 
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which can be recognized on a drawing, scales are made to have differed for each class or every each part 
material in drawing 17 . 

[0079] In drawing 1 6 and drawing 17 , with the 6th operation gestalt, it differs from the 5th operation 
gestalt, 9s of conductive thin films which consist of the same film (namely, ITO film) as pixel electrode 
9a is formed in the front face of 90s of conductive layers for terminals in 88s of apertures, and it has 
exposed as a front face for connection of an input/output terminal. About other configurations, it is the 
same as that of the case of the 5th operation gestalt. 

[0080] Therefore, according to the 6th operation gestalt, it becomes connectable with the anisotropy 
electric conduction film etc. about 9s of conductive thin films, and external circuits, such as FPC, 
through 88s of apertures. Especially 9s of conductive thin films and the anisotropy electric conduction 
film that consist of ITO film can connect with very sufficient adhesion. And since 9s of conductive thin 
films which constitute the front face for connection of such an input/output terminal can be formed in 
the process and coincidence which form pixel electrode 9a in the pixel section, its exclusive process is 
unnecessary and they do not cause the increment in a routing counter. 

[0081] (The 7th operation gestalt of an electron-optical arrangement) The configuration of the liquid 
crystal equipment which is the 7th operation gestalt of the electro-optic device by this invention is 
explained with reference to drawing 18 and drawing 19 . Drawing 18 is the top view of the input/output 
terminal in a terminal area, and drawing 19 is the I-F sectional view of drawing 18 . In addition, about 
the same component as the 5th operation gestalt shown in drawing 14 and drawing 15 in the 7th 
operation gestalt shown in drawing 18 and drawing 19 , the same reference mark is attached and the 
explanation is omitted. Moreover, in order to make each class and each part material into the magnitude 
of extent which can be recognized on a drawing, scales are made to have differed for each class or every 
each part material in drawing 15 . 

[0082] To the 90s down side of conductive layers for terminals which see superficially with the 7th 
operation gestalt unlike the 5th operation gestalt, and are located in 88s of apertures in drawing 18 and 
drawing 19 3s of polish recon film of the shape of an island which consists of the same film as Is of 
semi-conductor layers of the shape of an island which consists of 1 Is of light- shielding films of the 
shape of an island which consists of the same film as 1st light- shielding film 11a, and the same film as 
semi-conductor layer la, and scanning-line 3 a is formed. 90s of conductive layers for terminals located 
in 88s of apertures can be heaping up corresponding to the shape of this island. About other 
configurations, it is the same as that of the 5th operation gestalt. 

[0083] Therefore, in case sticking-by-pressure connection of 90s of conductive layers for terminals 
which make the front face for connection of an input/output terminal in 88s of apertures, and the 
external circuits, such as FPC, is made with the anisotropy electric conduction film etc. according to the 
7th operation gestalt, poor sticking by pressure resulting from the height of the front face for connection 
concerned being too lower than the height on the front face of a edge which is 88s of apertures can be 
prevented. And since island-like lis of light-shielding films, Is of semi-conductor layers, and 3s of 
polish recon film for heaping up 90s of such conductive layers for terminals in the shape of an island can 
be formed in the process and coincidence which form 1st light- shielding film 1 la in the pixel section, 
semi-conductor layer la, and scanning-line 3a, its exclusive process is unnecessary and it does not cause 
the increment in a routing counter. Moreover, 6s [ of electric conduction film ]' which can be formed at 
the same process may be formed in the shape of an island by the same film as 6s of signal wiring. 
[0084] (The 8th operation gestalt of an electron-optical arrangement) The configuration of the liquid 
crystal equipment which is the 8th operation gestalt of the electro-optic device by this invention is 
explained with reference to drawing 20 and drawing 21 . Drawing 20 is the top view of the input/output 
terminal in a terminal area, and drawing 21 is the J-J f sectional view of drawing 20 . 
[0085] In drawing 20 and drawing 21 , with the 8th operation gestalt, it differs from the 7th operation 
gestalt, 9s of conductive thin films which consist of the same film (namely, ITO film) as pixel electrode 
9a is formed in the front face of 90s of conductive layers for terminals in 88s of apertures, and it has 
exposed as a front face for connection of an input/output terminal. About other configurations, it is the 
same as that of the case of the 7th operation gestalt. 
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[0086] Therefore, according to the 8th operation gestalt, it becomes connectable with the anisotropy 
electric conduction film etc. about 9s of conductive thin films, and external circuits, such as FPC, 
through 88s of apertures. Especially 9s of conductive thin films and the anisotropy electric conduction 
film that consist of ITO film can connect with very sufficient adhesion. And since 9s of conductive thin 
films which constitute the front face for connection of such an input/output terminal can be formed in 
the process and coincidence which form pixel electrode 9a in the pixel section, its exclusive process is 
unnecessary and they do not cause the increment in a routing counter. 

[0087] the conductivity which doped Lynn etc., for example although barrier layer 90a and 90s of 
conductive layers for terminals were constituted from the refractory metal film by the 5th to 8th [ which 
was explained above ] operation gestalt — low — you may constitute from polish recon film [****]. 
Thus, if constituted, since it is hard coming to generate the stress by heat etc. between the 3rd interlayer 
insulation film 7 and the 2nd interlayer insulation film 4, barrier layer 90a and 90s of conductive layers 
for terminals will be useful to barrier layer 90a and the crack prevention in the circumference of it. 90s 
of conductive layers for terminals may fully function as an input/output terminal on coincidence, and 
they are useful to 90s of conductive layers for terminals, and the crack prevention in the circumference 
of it in a terminal area at it. 

[0088] (Manufacture process of an electro-optic device) Next, the case of the 1st operation gestalt of the 
electro-optic device mentioned above is taken for an example, and the manufacture process of liquid 
crystal equipment with the above configurations is explained with reference to drawing 25 from drawing 
22 . Especially about a terminal area, what forms a terminal area with the comparatively complicated 
layer structure of the 4th operation gestalt shown in drawing 10 and drawing 1 1 is shown as an example. 
That is, since it can manufacture by having set in the manufacture process of the input/output terminal 
part explained below, shifting, skipping that process or adding some modification about the input/output 
terminal of the 2nd to 8th operation gestalt, the explanation is omitted. Drawing 22 and drawing 23 are 
process drawings in which making each class by the side of the TFT array substrate in each process 
correspond to the A- A* cross section of drawing 3 , and showing it, and show TFT for pixel switching 
here. Moreover, drawing 24 and drawing 25 are process drawings in which making each class by the 
side of the TFT array substrate in each process correspond to the E-F cross section shown in drawin g 
10 , and showing it, and show the input/output terminal part. A process (1) to the process (16) shown in 
a process (16), drawing 24 , and drawing 25 from the process (1) shown especially in drawing 22 and 
drawing 23 is a process performed to coincidence in the field to which it differs on the same substrate, 
respectively. 

[0089] As first shown in the process (1) of drawing 22 and drawing 24 , the TFT array substrates 10, 
such as a quartz substrate, hard glass, and a silicon substrate, are prepared. Here, preferably, annealing 
treatment is carried out at inert gas ambient atmospheres, such as N2 (nitrogen), and an about 900-1300- 
degree C elevated temperature, and it pretreats so that distortion produced in the TFT array substrate 10 
in the elevated-temperature process carried out behind may decrease. That is, according to the 
temperature by which high temperature processing is carried out at the maximum elevated temperature 
in a manufacture process, the TFT array substrate 10 is heat-treated at the same temperature or the 
temperature beyond it in advance, and the whole surface of the TFT array substrate 10 processed in this 
way — metal alloy film, such as metal metallurgy group silicide, such as Ti, Cr, W, Ta, Mo, and Pb, — 
sputtering - about 100-500nm thickness — the light-shielding film 1 1 of about 200nm thickness is 
formed preferably. In addition, on a light-shielding film 1 1, 1st light-shielding film 1 la is formed by 
forming antireflection film, such as polish recon film, in order to ease surface reflection, and performing 
a photolithography and etching for the this formed light-shielding film 1 1 . 

[0090] As shown in the process (1) of drawing 24 at coincidence, lis of island-like light-shielding films 
is formed in the field of a schedule where 8s of apertures in a terminal area is punctured. 
[0091] Moreover, the substrate insulator layer 12 which consists of silicate glass film, such as NSG, 
PSG, BSG, and BPSG, a silicon nitride film, silicon oxide film, etc. using TEOS (tetrapod ethyl 
orthochromatic silicate) gas, TEB (tetrapod ethyl boat rate) gas, TMOP (tetrapod methyl oxy-FOSU 
rate) gas, etc. with ordinary pressure or a reduced pressure CVD method is formed on 1 Is of light- 
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shielding films of the shape of 1st light-shielding film 11a and an island. The thickness of this substrate 
insulator layer 12 may be about 500m - 2000nm. 

[0092] Next, as shown in the process (2) of drawing 22 , about 450-550 degrees C of amorphous silicon 
film are preferably formed comparatively on the substrate insulator layer 12 with the reduced pressure 
CVD (for example, CVD with a pressure of about 20-40Pa) using the mono-silane gas of flow rate about 
400 to 600 cc/min, disilane gas, etc. of about 500 degrees C in a low-temperature environment. Then, in 
nitrogen-gas-atmosphere mind, at about 600-700 degrees C, preferably, solid phase growth of the 
amorphous silicon film is carried out until it becomes the thickness of about lOOnm preferably in about 
50-200nm thickness, and the polish recon film is formed by ****** which performs annealing treatment 
of 4 - 6 hours for about 1 to 1 0 hours. As an approach of carrying out solid phase growth, the annealing 
treatment using RTA (Rapid Thermal Anneal) is sufficient, and the laser annealing using an excimer 
laser etc. is sufficient. Semi-conductor layer la is formed for the polish recon film which carried out 
solid phase growth according to a photolithography process, an etching process, etc. 
[0093] As shown in the process (2) of drawing 24 at coincidence, Is of island-like semi-conductor layers 
is formed also on the substrate insulator layer 12 in a terminal area. 

[0094] Next, as shown in each process (3) of drawing 22 and drawing 24 , the insulating thin film 2 is 
formed for Is of semi-conductor layers of semi-conductor layer la and a terminal area which constitute 
TFT30 for pixel switching the temperature of about 900-1300 degrees C, and by oxidizing thermally 
with the temperature of about 1 000 degrees C preferably, consequently, the thickness of semi-conductor 
layer la — the thickness of about 30-150nm — desirable — the thickness of about 35-50nm — becoming - 
- the thickness of the insulating thin film 2 — the thickness of about 20-150nm — it becomes the 
thickness of about 30-100nm preferably. In addition, the insulating thin film 2 forms the silicon oxide 
film and a silicon nitride film with a CVD system etc. on the thermal oxidation silicon film, and is good 
also as multilayer structure. Thus, if it is made multilayer structure, it becomes possible to shorten 
elevated-temperature thermal oxidation time amount, and when using the large-sized substrate which is 
especially about 8 inches, the camber by heat can be prevented. 

[0095] Next, as shown in the process (4) of drawing 22 and drawing 24 , after forming the resist layer 
500 on Is of semi-conductor layers of the shape of semi-conductor layer la except the part used as the 
If of the 1st storage capacitance electrodes, and an island, P ion is doped in about 3xl012/cm2 of doses, 
and the If of the 1st storage capacitance electrodes is formed into low resistance. 
[0096] Next, as shown in the process (5) of drawing 22 , the polish recon film is deposited with a 
reduced pressure CVD method etc., and scanning-line 3a and capacity line 3b are formed by giving this 
[ a photolithography process and / etching process ] for the polish recon film which carried out thermal 
diffusion of the P (Lynn), and formed it into low resistance further. The thickness of scanning-line 3 a 
and capacity line 3b is preferably deposited on about 300nm in about 100-500nm thickness. 
[0097] As shown in the process (5) of drawing 24 at coincidence, 3 s of island-like polish recon film is 
formed in the field of a schedule where 8s of apertures in a terminal area is punctured. 
[0098] Next, as shown in the process (6) of drawing 22 and drawing 24 , in order to form low 
concentration source field lb and low concentration drain field lc in semi-conductor layer la first, V 
group elements, such as P ion, are doped in the low concentration of 1 - 10xl013-/cm2 by using as a 
mask the gate electrode which is a part of scanning-line 3a. Thereby, semi-conductor layer la under a 
gate electrode becomes channel field la'. 

[0099] Next, as shown in the process (7) of drawing 22 and drawing 24 , in order to form Id of high 
concentration source fields and high concentration drain field le which constitute TFT30 for pixel 
switching, after forming the resist layer 600 with a mask with width of face wider than the gate electrode 
which is a part of scanning-line 3a, similarly V group elements, such as P, are doped in the high 
concentration of 1 - 1 0x101 5-/cm2. 

[0100] In addition, to semi-conductor layer la, when using TFT30 for pixel switching as a p channel 
mold, in order to form Id of high concentration source fields, and high concentration drain field le in 
low concentration source field lb and a low concentration drain field lc list, the dopant of III group 
elements, such as B, is used and doped. 
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[0101] Next, as shown in the process (8) of drawing 22 and drawing 24 , the 1st interlayer insulation 
film 81 which consists of silicon oxide film or a silicon nitride film all over the TFT array substrate 10 
by the ordinary pressure CVD method, a plasma-CVD method, etc. is formed. 2nd storage capacitance 
70b of TFT30 for pixel switching can be made to increase by carrying out thin film formation of the 
thickness of the 1st interlayer insulation film 81 at lOnm - about 200nm. 

[0102] Next, as shown in the process (9) of drawing 22 , contact hole 8a for carrying out electrical 
installation of barrier layer 80a and the high concentration drain field le is punctured by dry etching, 
such as reactive ion etching and reactant ion beam etching, to the insulating thin film 2 and the 1st 
interlayer insulation film 81. Since such dry etching has high directivity, it can puncture contact hole 8a 
of a small path. Or wet etching advantageous to preventing that contact hole 8a runs through semi- 
conductor layer la may be used together. By this wet etching, since contact hole 8a is made to a taper 
configuration, the faulty connection by open circuit of barrier layer 80a can be controlled. 
[0103] Next, as shown in the process (10) of drawing 23 , after depositing metal alloy film, such as 
metal metallurgy group silicide, such as Ti, Cr, W, Ta, Mo, and Pb, by spatter processing all over high 
concentration drain field le looked into through the insulating thin film 2, the 1st interlayer insulation 
film 81, and contact hole 8a, barrier layer 80a containing the 3rd storage capacitance electrode is formed 
by the photolithography and etching processing. In addition, on this barrier layer 80a, in order to ease 
surface reflection, antireflection films, such as polish recon film, may be formed. 

[0104] As shown in the process (10) of drawing 25 at coincidence, it applies to the field in which signal 
wiring is formed from the field of a schedule where 8s of apertures in a terminal area is punctured, and 
80s of island-like conductive layers for terminals is formed. 

[0105] Next, as shown in each process (1 1) of drawing 23 and drawing 25 , the 2nd interlayer insulation 
film 4 which consists of silicate glass film, such as NSG, PSG, BSG, and BPSG, a silicon nitride film, 
silicon oxide film, etc. is formed all over the TFT array substrate 10 using ordinary pressure or a reduced 
pressure CVD method, TEOS gas, etc. The thickness of the 2nd interlayer insulation film 4 has desirable 
about 500-1500nm. If there is 500nm or more of thickness of the 2nd interlayer insulation film 4, the 
parasitic capacitance between data-line 6a and scanning-line 3a will remain, or will hardly pose a 
problem. 

[0106] Next, as shown in the process (12) of drawing 23 , contact hole 5a for carrying out electrical 
installation of the Id of the high concentration source fields of a semi-conductor layer to data-line 6a is 
punctured by dry etching, such as reactive ion etching and reactant ion beam etching, to the insulating 
thin film 2, the 1st interlayer insulation film 81, and the 2nd interlayer insulation film 4. Since such dry 
etching has high directivity, it can puncture contact hole 5 a of a small path. Moreover, contact hole 5a 
may be made into the shape of a taper by performing wet etching short time. Thereby, an open circuit of 
data-line 6a can be prevented. 

[0107] As shown in the process (12) of drawing 25 at coincidence, in a terminal area, contact hole 5 s for 
carrying out electrical installation of the 6s of the signal wiring to 80s of conductive layers for terminals 
is punctured to the 2nd interlayer insulation film 4. 

[0108] Next, as shown in the process (13) of drawing 23 , data-line 6a is formed from conductive metal 
membranes, such as aluminum, by the sputtering method etc. 

[0109] As shown in the process (13) of drawing 25 , 6s of signal wiring is formed in coincidence. 
[0110] Next, as shown in each process (14) of drawing 23 and drawing 25 , the 3rd interlayer insulation 
film 7 which consists of silicate glass film, such as NSG, PSG, BSG, and BPSG, a silicon nitride film, 
silicon oxide film, etc. is formed all over the TFT array substrate 10 using ordinary pressure or a reduced 
pressure CVD method, TEOS gas, etc. The thickness of the 3rd interlayer insulation film 7 has desirable 
about 500-2000nm. If there is 500nm or more of thickness of the 2nd interlayer insulation film 4, the 
parasitic capacitance between data-line 6a and pixel electrode 9a will remain, or will hardly pose a 
problem. 

[0111] Next, as shown in the process (15) of drawing 23 , contact hole 8b for carrying out electrical 
installation of pixel electrode 9a and the barrier layer 80a is punctured to the 3rd interlayer insulation 
film 7 by dry etching, such as reactive ion etching and reactant ion beam etching. Since such dry etching 
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has high directivity, it can puncture contact hole 8b of a small path. Moreover, contact hole 8b may be 
made into the shape of a taper by performing wet etching short time. Thereby, the faulty connection of 
pixel electrode 9a can be prevented. 

[0112] As shown in the process (15) of drawing 25 at coincidence, in order to expose the front face of 

80s of conductive layers for terminals, 8s of apertures is punctured in a terminal area. 

[0113] Next, as shown in the process (16) of drawing 23 , pixel electrode 9a is formed with transparence 

electric conduction film, such as ITO. Pixel electrode 9a is good to deposit on the thickness of about 

about 10-200nm from the relation of the Newton ring. In addition, when using the liquid crystal 

equipment concerned for the liquid crystal equipment of a reflective mold, pixel electrode 9a may be 

formed from an opaque ingredient with high reflection factors, such as aluminum. 

[01 14] As shown in the process (16) of drawing 25 at coincidence, in a terminal area, 9s of conductive 

thin films is formed so that 80s of exposed conductive layers for terminals may be covered. Thereby, 

adhesion with ACF can use the good ITO film as an ingredient for terminals. 

[01 15] As explained above, according to the manufacture process of this operation gestalt, each each 
process (1) process [ in - (16) and a terminal area ] (1) - (16) in the pixel section can be performed to 
coincidence. That is, the exclusive processes for removing the interlayer insulation film on the 
input/output terminal after pixel electrode 9a formation currently performed conventionally are 
reducible. Furthermore, in parallel to the component formation process of TFT30 in the manufacture 
process mentioned above, circumference circuits with the complementary-type structure which consists 
of an n channel mold TFT and a p channel mold TFT, such as a data-line drive circuit and a scanning- 
line drive circuit, may be formed in the periphery on the TFT array substrate 10. Thus, if semi-conductor 
layer la which constitutes TFT30 for pixel switching in this operation gestalt is formed by the polish 
recon film, at the time of formation of TFT30 for pixel switching, it is the same process mostly, and a 
circumference circuit can be formed and it is advantageous on manufacture. 

[0116] Moreover, like the 5th to 8th operation gestalt, when connecting semi-conductor layer la and 
pixel electrode 9a by junction conductive layer 6b and barrier layer 90a junction conductive-layer 6b 
What is necessary is to, puncture contact hole 88a which results in high concentration drain field le in 
the process (12) in an above-mentioned manufacture process for example, and just to carry out in a 
process (13) about junction conductive layer 6b which consists of the same film as data- line 6a. What is 
necessary is just to form according to the same process as a process (10) from the process (8) in the 1st 
operation gestalt furthermore on data-line 6a and junction conductive layer 6b about the 2nd interlayer 
insulation film 4 and barrier layer 90a. That is, also when manufacturing the 5th to 8th operation gestalt, 
the exclusive processes for removing the interlayer insulation film on the input/output terminal after 
pixel electrode 9a formation currently performed conventionally can be reduced. 

[0117] In addition, although processing for carrying out flattening of the front face of the 3rd interlayer 
insulation film 7 in which a pixel electrode is formed is not performed in the manufacture process 
explained above, flattening processing may be performed to the top face of the 3rd interlayer insulation 
film 7, and, finally flattening of the substrate of pixel electrode 9a and the orientation film 16 may be 
carried out. What is necessary is to carry out by CMP (Chemical Mechanical Polishing) processing, spin 
coat processing, the reflow method, etc., or just to perform such flattening processing in the process 
which forms the 3rd interlayer insulation film 7, using organic [ SOG ] (Spin On Glass), inorganic 
[ SOG ], the polyimide film, etc. Or a concave slot may be formed in the TFT array substrate 10 of the 
field in which wiring and a component are formed, or the insulator layer between each class. 
[01 18] (The whole electro-optic device configuration) The whole liquid crystal equipment configuration 
in each operation gestalt constituted as mentioned above is explained with reference to drawing 26 and 
drawing 27 . In addition, drawing 26 is the top view which looked at the TFT array substrate 10 from the 
opposite substrate 20 side with each component formed on it, and drawing 27 is the K-K' sectional view 
of drawing 26 . 

[01 19] In drawing 26 , on the TFT array substrate 10, the sealant 52 is formed along the edge and the 
3rd light-shielding film 53 as a frame which specifies the circumference of the image display field which 
consists of an ingredient which is the same as the 2nd light-shielding film 23, or is different is formed in 
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parallel to the inside. The data-line drive circuit 101 and the terminal 102 for external circuit connection 
which drive data-line 6a by supplying a picture signal to data-line 6a to predetermined timing are 
prepared in the field of the outside of a sealant 52 along with one side of the TFT array substrate 10, and 
the scanning-line drive circuit 104 which drives scanning-line 3a is formed along with two sides which 
adjoin this one side by supplying a scan signal to scanning-line 3a to predetermined timing. If the scan 
signal delay supplied to scanning-line 3a does not become a problem, the thing only with one side 
sufficient [ the scanning-line drive circuit 1 04 ] cannot be overemphasized. Moreover, the data-line drive 
circuit 101 may be arranged on both sides along the side of an image display field. For example, data- 
line 6a of an odd number train supplies a picture signal from the data-line drive circuit arranged along 
one side of an image display field, and you may make it the data line of an even number train supply a 
picture signal from the data-line drive circuit arranged along the side of the opposite side of said image 
display field. Thus, if it is made to drive data-line 6a in the shape of a ctenidium, since the occupancy 
area of a data- line drive circuit is extensible, it becomes possible to constitute a complicated circuit. 
Furthermore, two or more wiring 105 for connecting between the scanning-line drive circuits 104 
established in the both sides of an image display field is formed in one side in which the TFT array 
substrate 10 remains. Moreover, in at least one place of the corner section of the opposite substrate 20, 
the vertical flow terminal 1 06 equipped with the flow material for taking an electric flow between the 
TFT array substrate 10 and the opposite substrate 20 is formed. And as shown in drawing 27 , the 
opposite substrate 20 with the almost same profile as the sealant 52 shown in drawing 26 has fixed to the 
TFT array substrate 10 by the sealant 52 concerned. In addition, on the TFT array substrate 10, the 
inspection circuit for inspecting the quality of the sampling circuit 103 which impresses a picture signal 
to two or more data-line 6a to predetermined timing, the precharge circuit which precedes the precharge 
signal of a predetermined voltage level with a picture signal, and supplies it to two or more data-line 6a 
respectively, and the liquid crystal equipment concerned at the manufacture middle or the time of 
shipment, a defect, etc. in addition to these data-line drive circuits 101 and scanning-line drive circuit 
104 grade etc. may be formed. In addition, what is necessary is just to form smaller than the protection- 
from-light field of the TFT array substrate 10 the 2nd light-shielding film 23 on the opposite substrate 
20 according to the gestalt of this operation. Moreover, the 2nd light-shielding film 23 can be easily 
removed by the application of liquid crystal equipment. 

[0120] In addition, in drawing 26 and drawing 27 , the input/output terminal in each operation gestalt 
mentioned above is used suitable for the terminal 102 for external circuit connection, and the vertical 
flow terminal 1 06. 

[0121] You may make it connect with LSI for a drive mounted on the TAB (Tape Automated Bonding) 
substrate instead of forming the data- line drive circuit 101 and the scanning- line drive circuit 104 on the 
TFT array substrate 10 electrically and mechanically through the anisotropy electric conduction film 
prepared in the periphery of the TFT array substrate 10 with each operation gestalt explained with 
reference to drawing 27 from drawing 1 above. Moreover, according to the exception of modes of 
operation, such as TN (Twisted Nematic) mode, VA (Vertically Aligned) mode, and PDLC (Polymer 
Dispersed Liquid Crystal) mode, and the no MARI White mode / NOMA reeve rack mode, a 
polarization film, a phase contrast film, a polarizing plate, etc. are respectively arranged in a 
predetermined direction at the side in which the outgoing radiation light of the side in which the incident 
light of the opposite substrate 20 carries out incidence, and the TFT array substrate 10 carries out 
outgoing radiation. 

[0122] Since the liquid crystal equipment in each operation gestalt explained above is applied to an 
electrochromatic display projector, the liquid crystal equipment of three sheets will be respectively used 
as a light valve for R(red) G(green) B (blue), and incidence of the light of each color respectively 
decomposed through the dichroic mirror for RGB color separation will be respectively carried out to 
each panel as incident light. Therefore, with each operation gestalt, the color filter is not prepared in the 
opposite substrate 20. However, the color filter of RGB may be formed in the predetermined field which 
counters pixel electrode 9a in which the 2nd light-shielding film 23 is not formed on the opposite 
substrate 20 with the protective coat. Or it is also possible to form a color filter layer in the bottom of 
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pixel electrode 9a which counters RGB on the TFT array substrate 10 by a color resist etc. If it does in 
this way, the liquid crystal equipment in each operation gestalt is applicable to electrochromatic display 
equipments, such as electrochromatic display television of direct viewing types other than a liquid 
crystal projector, or a reflective mold. Furthermore, a micro lens may be formed so that it may 
correspond 1 pixel on [ one ] the opposite substrate 20. If it does in this way, bright liquid crystal 
equipment is realizable by improving the condensing effectiveness of incident light. Furthermore, the 
die clo IKKU filter which makes a RGB color using interference of light by depositing the interference 
layer to which the refractive index of many layers is different on the opposite substrate 20 again may be 
formed. According to this opposite substrate with a die clo IKKU filter, brighter electrochromatic 
display equipment is realizable. 

[0123] Moreover, although explained as a switching element prepared in each pixel that it was the poly- 
Si TFT of a forward stagger mold or a coplanar mold, each operation gestalt is effective also to TFT of 
other formats, such as TFT of a reverse stagger mold, and an amorphous silicon TFT. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] They are equal circuits established in two or more pixels of the shape of a matrix which 
constitutes the image display field in the liquid crystal equipment which is the 1st operation gestalt of an 
electro-optic device, such as various components and wiring. 

[Drawing 2] It is the top view of two or more pixel groups where the TFT array substrate with which the 
data line in the liquid crystal equipment of the 1st operation gestalt, the scanning line, a pixel electrode, 
etc. were formed adjoins each other. 
[Drawing 3] It is the A- A* sectional view of drawing 2 . 

[Drawing 4] It is the top view of each terminal area formed in the terminal area in the liquid crystal 

equipment of the 1st operation gestalt. 

[Drawing 5] It is the B-B 1 sectional view of drawing 4 . 

[Drawing 6] It is the top view of each terminal area formed in the terminal area in the liquid crystal 

equipment of the 2nd operation gestalt. 

[Drawing 7] It is the C-C sectional view of drawing 6 . 

[Drawing 8] It is the top view of each terminal area formed in the terminal area in the liquid crystal 

equipment of the 3rd operation gestalt. 

[Drawing 9] It is the D-D* sectional view of drawing 8 . 

[Drawing 10] It is the top view of each terminal area formed in the terminal area in the liquid crystal 

equipment of the 4th operation gestalt. 

[Drawing 1 1] It is the E-E f sectional view of drawing 10 . 

[Drawing 12] It is the top view of two or more pixel groups where the TFT array substrate with which 
the data line in the liquid crystal equipment which is the 5th operation gestalt of an electro-optic device, 
the scanning line, a pixel electrode, etc. were formed adjoins each other. 
[Drawing 13] It is the F-F sectional view of drawing 12 . 

[Drawing 14] It is the top view of each terminal area formed in the terminal area in the liquid crystal 

equipment of the 5th operation gestalt. 

[Drawing 15] It is the G-G 1 sectional view of drawing 14 . 

[Drawing 16] It is the top view of each terminal area formed in the terminal area in the liquid crystal 

equipment of the 6th operation gestalt. 

[Drawing 17] It is the H-H' sectional view of drawing 16 . 

[Drawing 1 8] It is the top view of each terminal area formed in the terminal area in the liquid crystal 

equipment of the 7th operation gestalt. 

[Drawing 19] It is the l-V sectional view of drawing 18 . 

[Drawing 20] It is the top view of each terminal area formed in the terminal area in the liquid crystal 

equipment of the 8th operation gestalt. 

[Drawing 21] It is the J- J 1 sectional view of drawing 20 . 

[Drawing 22] It is process drawing (the 1) showing order for each process about the image display field 
in the operation gestalt of the manufacture process of liquid crystal equipment later on. 
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[Drawing 23] It is process drawing (the 2) showing order for each process about the image display field 
in the operation gestalt of the manufacture process of liquid crystal equipment later on. 
[Drawing 24] It is process drawing (the 1) showing order for each process about the terminal area in the 
operation gestalt of the manufacture process of liquid crystal equipment later on. 

[Drawing 25] It is process drawing (the 2) showing order for each process about the terminal area in the 

operation gestalt of the manufacture process of liquid crystal equipment later on. 

[Drawing 26] It is the top view which looked at the TFT array substrate in the liquid crystal equipment 

of each operation gestalt from the opposite substrate side with each component formed on it. 

[Drawing 27] It is the K-K 1 sectional view of drawing 26 . 

[Description of Notations] 

la ~ Semi-conductor layer 

la 1 — Channel field 

lb — Low concentration source field (source side LDD field) 

lc — Low concentration drain field (drain side LDD field) 

Id — High concentration source field 

le — High concentration drain field 

If — The 1st storage capacitance electrode 

2 — Insulating thin film 

3 a — Scanning line 

3b — Capacity line (the 2nd storage capacitance electrode) 
3s — Polish recon film 

4 — The 2nd interlayer insulation film 
5a — Contact hole 

6a — Data line 
6s — Signal wiring 

7 — The 3rd interlayer insulation film 
8a — Contact hole 

8b — Contact hole 

8 s — Aperture 

9a — Pixel electrode 

9s — Conductive thin film 

10 - TFT array substrate 

11a- The 1st light-shielding film 

12 — Substrate insulator layer 

16 - Orientation film 

20 — Opposite substrate 

21 — Counterelectrode 

22 — Orientation film 

23 ~ The 2nd light-shielding film 
30 - TFT for pixel switching 

50 — Liquid crystal layer 

52 - Sealant 

53 - The 3rd light- shielding film 
70 — Storage capacitance 

70a — The 1st storage capacitance 
70b — The 2nd storage capacitance 
80a — Barrier layer 
80s — Conductive layer for terminals 
81 ~ The 1st interlayer insulation film 
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4' i TomRTfmm&mm&Vkm-z^b^xy), 

MTL-TS^/JSfcSo BP*>, Xi£Lfct£3fewi£fl5lc±ft 
(4. «S^ffi«^Affl^4S^Sr^-r5fc«>(r{±, B^* 

•y^^^X@^W#fflX@^gi:$4xT*3*), 

[0 0 0 6] rWi^LT, <gfC, M**««>ITOit 

±.&<otn£ Atiitif&^-iD&nMiLTmb . mmmMm<D 
= b^—;vcomiL'TMb^m^rf7L^X'h^>o 

So 

[0 0 0 7] JEtc, Affi^j4S^w^ffl*ffil4. ^:<o± 
£<Z>^\ M{crw||t^(OA^$i<7)ffl«{c4oT 
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(4, iiffliitFPC (flexible print circuit: 
HIH (AC F : Anisotropic Conductive Film) ^(Cj; 

*^Sr3l#iB--t-i:V^lfflJH/S't>*)S. 
[0 0 0 8] &&m-£±&<Dfflm&.lZ-&??.te£tltci><D 

[0 0 0 9] 

[HUHSrfSftl-S £:»«>#©] #3B9l0>*lS#^§SBtt 

mmmm.Mt<Dmicfri£L, -^x-mm^m^mtm^ 
Hiiit^iitjj^ Htrfa*«±(c*3tt2)Btji5H 20 

«Stl?I-«*»e>J5:5*2*«Ji^J:0#|<«$n-Cv^ 

[ooio] *5SW<o*ft3t^8«»wJ;*ni» ®f*3e^ 
««rtfc*s^-Cl±, Jgi tJMKJItt, ®*«® 

*ft43 9, m^xmmmmtmnmm^tix^^ 0 m 

SfSSKi" £ fflStfi £ HBg-T -5 i i: # ^16 i: fc 5 . 
[0 0 11] ^2J»mS(4, SHF-K^T* 1 * 

B£*«*rt tc *> It 5 ft 1 itfoMli £: (HHf {cifg 

fc»©ft3lEffl«rf©n'>4< tt-oSr-^tr. 
[0013] rroffiEStciixti. SB^HMSlc, ^isis& 

ssatai^, ±T#ia«i ; f-atj { *3SEffliB : f-o 5 *>'>&< t 

M.XZZ}, 

[0014] *«W»*«*¥3SH«)ffe<olB«T?«:. fltr 
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ft #E*<D-SSKSM« S ttT MIBHHF- «r*J*1- 6„ 
[0 0 15] wW^lciixfi, T-^itMi 
li.Wx.tfAl (T/u§-^A) Sf5e»B© 

[hISSs ^lilSS^WJliaiHlSStc^n-y^ flu*, fflfpfi 
HMfl^\ 

m®.mm£t°xhz> a z<oxo^—sr»twi-m*b 

Sr/J^<t5^i:m5, 

[0 0 16] *«W©**jt^B»fi<oll6«^tt. ml 

ejb i*mJist>*HfriEft2*sgii, Hfifs^^tBdiE 

[0017] r<oft«i-J:ix«. ms^SW-ett, * 
£** t x-^i roBMlc^i- 5 JSi^MM (c <fc <9 M 
**«fc¥*{**ifc««ttSMfc-C#5. fife*, 
B8LTf4, *S^t7 :f -^^i:WliW(c^-rsft2^ 
®Ht!i> "b 5 r i {c £ <9 , 

[0 0 18] *38W©««3t^fiOte©ffi«-CI4, hU 

ie#i*«s;ftiMfriE*2#«jif±, Htiiax-^^irHU 

[0 0 19] rwffi«licj;tttf. WB**Btttftt, x 

mmmR^mmmm t^o =ociti^t« lt 

[0 0 2 0] *3BW©«a3t^3fifi©fl&©JI8«t?f4, W 

®mzmzffi7Lx&«) . ft2«*s(4, fifagfflffiS:!! 
[0021] rwffi^icitttf, ft2#«g(4, jemifc 

mb Lxmmztiz><ox. i&7-mmiu$$:frLx&2m 

[0022] **w<o««3t^3fiB«>fifc«)ffi«t?ii» Str 

iBft 2 jgm^ t mmmmmm t nmm^tE-t^mfSi^. 
mmt. mmmmmmmicwiiL£titL?g.&frLxmm.m 
2 mmm±^mmmmmm t m-m^hMf$. $ tt s «b * 
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\zm^*v>fflm&mt Lxmmvx\>^mmte.mm 
[oo2 3] ziDmm^iHi-i. m2mmm\t. mwim 

n%*frvxmmte»mt f p cwnft-w®® t zmx 

t omfrbmi$.-tz>m&\ai, mc< i Tomfrb^z 
mw.&mmtmjitemw.mt *m#>xmmte&<mwix io 

mmtenma. mmwm^m-r^>T.mtmmznmx 

[oo24] '^bco^mrMnm^mn^thtzmMx 

2mwmwtt<7>mmmmma±. mmm2mwmtmm 

^ 2 mmmt>mtimzMfc lti>) ±tf e-n-cv ^„ 

[0 0 2 5] rwfitiCiitUX, i&^-mrMJimftlcte. 20 

m-mfr btez> -mxi-±m%t<vmmm& a,mzm&L £ n 
xio*). mc<M^-mmii%>\hic}o\,^x ^<D±i,cBf&ti 
tizm2mwmn. ^mcnmLx^<o ±ifhnxi^ 

J£^F & £ ES C r i: # T- # S „ 
[0 0 2 6] *»W©*ai#^3g11<Of|&05ll8tR-Ctt:, HU 30 

[0 0 2 7] ra>IB«fc:J:fttf, ^i*iMyS2i 

HJIfi, 0iJx.J4\ Ti (^^) % Cr (^DA),W 
(9^9X7"^) , Ta (9^9M , Mo ( ; ty7'f 
V) MPb (ft) ©H©'M< i: fc— o<Sr£tf. & 

[00 2 8] #3g^w|R 1 ©**3te^£«0>*{ifctrefctt: 



^^99 h*-/i^pi?L-f sxst, mneas i Jiffl<i6tt 
bi±k:, stiiESi ^99 h*-,u&frLxmfr*mfc 
m\cnn,#)mmzti?> «t 9 icm 1 1 ra 

*«StlRl-Klcj:9®riti-4xefc. itfJlBJg 1 ««Jf 
StfUufEIg 2 SMMXfcSg 2 SWttiSWRSr^-rs XS 

BUfE^2«r^Wl±IC7 r -^^^/«-t-5X@ 

i:, fl9Ef J -^i»±JwjR3JiWII6»l«S:^i-4XS 

t . tires 1 jepqifitut&cfifnejis 2 iimfeftKtwMis 
mimmmizmczm2='^?? b^—^mn-nt 
mmzmmm 2 mmm^m c swispiM?r«t5 

lit, HufE|g2 3V^ h*— /uSr^-L-CflfllEJBl* 
Wit*«WSNS!Six5«t 5t^WiR«ffi«:^riti-5xe 

[0 0 2 9] *3&m<r>m 1 romssft^UKDMig^ffifc: 

j;tttf, mmt^'mm^^^x. *mwm* mmnm. 
11 ^^99 m—Mmnzin. ^mw-m\^m%.mm 

Mid, ^i3i«^{ciic?.^2 3>-^^ b^—^mn 

titi. ztitmmc. iS^-idMLTtt, ^2#««(cii 
T-i4, |2^y^^ h*-;HtLTllitltfM 
{c, ^l**gS.t>*^2J»*Ji?r|5]-HI^e>|^H#(cffM 
ffM^ttSfc*, fc*0>*fl§XtS©4>fc 

[0 0 3 0] *%.W<r>W, 2 «>*«3t^««>«{Jg*ffitt 
±E»m Sfcfcfc, S«±«-*Jtt^W^*^ 

«ti. »!Ih7>'v ; ^^»^«ft:Ji^j5)ci-?)X©i:, 
WIS^#*Ji±^lft*»BISr^i-5XSi:. mJfSlfeig: 

E*fi*±fc*l]llW*6»BtS:?gj«-f6Xe4:, flfB^ 

16 w± icf*- ^ m ztefc-rz t mmc huib^- 9 m t 

m—mfrbwl&Ml^^f 9 V*— /i^Sr^-LTflfffB^3| 
flEJBK««fi<J«5tt$*tS «t 5 lcsf«*«JBS:?Kj«-r4X 
St, HMfBv^-^m5:U«milE4 1 «l^««Xlc^2gr B i !te 
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z%i2mmmzBf$.-tzj:mt, mmmimmmRx^m 

99 h /uSrW7L-f-S t IBWlcffiEIB 2 SgmJUcil C 

i^mmm-^f^-r^xMt. mm.3^^9 9 v 
[0031] *wn<D%, 2 <onsm^fi<ow&^mK 

4<a»4, B(Mt*fl«l!:j3V»T, IfeiftftllE. 
*3lE»RtWI5l»|itllfe»fflS*sr©ie-e^$ii5 0 & 

AWffczti. zthtrnm^ %i=i^?? h*— fr^ft 

t£< t i>%ftfticmf&-tzm2mnmi!>Wi$.ztiz<, & 
ic, ^*te>f6i*«sxt5*2 5»«s±t^ %L3mm& 

3mmmmmic, %immmizmz?>t& 3 

3 mmmmmicm 2 mnmicm ^^mmummm 

7"nir^(D^ft:5rlilti-5o 

[0032] *&w<nm 1 xtt^ 2 (om^it^mm.<r>m 
[0033] ^wffi^tcitbtf, f-fimtm-mi: 

3f « *ja a ess t #«« # * fw&i- 5 fc » <ob»* f 



[0034] fr&mcom 1 wm^^^sero^ig^ffiro 
HfiiEx- 9 » t m-m^hmm^^-mmm £ tut 

re*HBR«r«j£U Huter-^^^ffMi-SXeitKc, 
SStex - * iR*MfB¥*fHI icS^-T 5 tzib<D=->-9 9 

[0 0 3 5] £©jB«|cJ:*Ltf. f*— **J:l3HRa»?> 
#j«$ix)tflr**ailll(Ojg^-S:jR2*Wi*»6,«j«-r*- 

£fc-*P£l3iJtt-Ct.5. Mtc. x-*«l£r^»Wit;:S 

[0 0 3 6] &mW<F>m 1 2 ©«ft3t^S?«©» 

[0 0 3 7] rwffi^JCttbfi, JB^-fflffiTLaJrtl^W* 

«ffitra-gt*»p>*a*fBtt*it«:?e5«i-5*^ ^2* 
m2mmm±.iu-£. rnmwmtiai-m*bmniamMtf 

MtiLZtiX&y, M^om&R&mb LTgffi^tbSO 
I TOR)l»t,i)*t5*^Ctt. Ib]C< IT 

[0 0 3 8] co i 5 

40 [0 0 3 9] 

&-3^xmw-rz„ 

[oo4o] mmt^mm<Dmimmmm) *mw\z 

(coV>T. H 1 ^e>(H5 «r#RS LTtftKi-S„ HI 1 {4. 
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m^J^»¥ffiH-efc >9 . H5»i, 14©B-B' 
H-C-fcSo ffl* H3Xt/H5^*SV^-CH:. S-S^gMt 

[0041] 01 icfci^T, *Hlfe^Jit*i»t5fKfiil 

fcftOTFT3 0i^H) ^^«tlwa»^$tlT*J 
U s Itf^iftl&^llSf-^iie aiSgSTFT3 

wmc&i& lt t> m*>tt v * b , fa 5 * 

*fc, TFT3 0©^-MCi^3az)ilS 

M(cSNK$tiT«sQ % Brj£©*-f si'*'-*?, *SS3a 

(C^/t^fttCjfeSff-^-G 1 , G2, Gm£r, Z<7)0. 

loWKft-cHtiiirf S J: 5fc*j***LTv^6. Pfifc«l£9 

ate, TFT 3 00 K W ^fcfcfcWfcSMft^fl/t"** 
9 , *-f yfy^ftifeST F T 3 0 Sr-SM^fc'lt 

i^^tt5®^ft-§-S 1 . S2, S n£rfi)T5£V>^-f 5 
^^t?»#iitf. filil9a^Ltfc B B i:t#^ 
ttfc^t"</K^ia^ft-§-S 1, S2, Sntt, *f 

EM h*— KT-fcixtf, TOP£;ftfcmJEta£;DTA**7fc 
* Kt?*>ixtf . $ ttfcWEfcffi ex Alt*** - 

r r t\ fiyesaxfcWfcflrB-fl* y -*-tZ><D&ffi<-tztb 

9 a ©mJ±»4, y — ^«JE*SBl*P$ixfcNFW«t «3 t> 3 iff 
t ft v *B*I8] f£ It 7 0|;±0ft#^^ 0 r *Uc 

[0 0 4 2] II 2 Kiol^-T, ^f©TFT7Mi 

S±jcil, H y ^^W^«[*«>aM/j:iiii*«ffi9 a 

C&»»9a* ft 
T*5<9. HJ*mffi9 a ©«©t|#|:#*(SoTr-^ 

f-^6all =y^^h*-/l'5a^LT#y-> 
i: Ltilt^iti OUT, ^yrlt#t) 80a 
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Sr-ttiLT, #51 ^V*^ f-*-/W8 aSy|2a^ 
WHft^SStl a ' (0*:&T«J0>#*i»0>««) 
3 a ^^-^^6 a tcoSeil-r-Sfi^flCli^^. 

iumm i a ' i£7&&m. 3 a h«« t lt^ies 

<$frltzT F T 3 0/4*^(4 ibftTV^S, 
io [00 4 3] tiiR3bll i$i3 a JC»oT«tfifi[ 

?>7-^i6 aJCJ&o-C^WLfc^mSlJirSr^r-t-S. 
[0 0 4 41 $fc, m^^T'^Lfcffi^ctCli^c^r, * 
41*3 a, tf » 3 b StfT F T 3 0 «Til^I5 <t 5 
(C, £1X£K1 laS:Rmt)6v\ «fc 0 JMfrHKtt 
@2(Cjo^T. fgliS3t«tl 1 a»±**, ti«3aC 

9 #TFT0V>fc< £ i>=f-\*ivm)$.l 
20 a' &TFTTl"(&&Mt>>bfLX$:*mi®:m£WU-t 

[oo45i &.\cm 3 (Dmmm^-tx o m&mtit 

SlOi, rftf::»ftERSft3iiip!ftfl&#<D£ffi0>— 
«Srfll*-f-S#l6ja«2 0 t€:{lxLTV^o TFTTU 
-flSlOll «^.tf^3SS«^f>*5. »|S)Ifi2 0 
{4. MtlJ^y^ig^iSA^^S. TFT7I/ 

I TOlftifoaWfttt»l«*^ft5. *fcBB(6]|^l 

6 /K y $ kwr« if©^r«»«*»e> 

[0 0 4 6] ftil*-, ^SS2 0l;il ^fiO^Btdfto 
T^tlSim® 2 ltmVbtlXioV. -€:C0T 

[6)812 2*sR»te>nr^5. 2 1 1 

TO«fc4?©8W^*tt*«a»fc*'5. *7tE[6]ii2 2 

[0 0 4 7] TFTTKlSlOtli, «-®^'tt<19 
^0 a fcBSM-Sffiltfcv #®*mil9 a ^^-T vlf-^Vffl 
ffl1-Z>mmx-( 7fy/fflTFT3 O^BgftbtvTV^ 

[00 4 8] ittfa&m. 2 0 t-ii, stem 3 tc^-r 4 5 

j/f^fflTFT3 0W»I 1 a «>^-y^^« 
a' ^y — ^.(RIJLDD (Lightly Doped Drain) 
ffi#c 1 b Rrj K Vffl L D Dffl^c 1 c {CftAi-^ w t 
^2®5tK2 3(4. 3^h9^.NcD(*l 
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[0 0 4 9] ^COXolCffif&Ztl^ Biti9at»l*l 

«i o t*fr&)S«2 o twrncwu t»©->-^tt(a 

£*U «Ii5 0^Sft5. jSI8 5 0lt 
Witf-iXttWffliO^vf y * Lfc$E 

[0 0 5 0] 3(^-^4; 5 li^^f 

fflTFT3 0(C^g-^>lfft6)-r-5feet-*3^TTFTT^-r 
&Ei o t&mm?-^ ?fy^fflTFT3 0 irOF«T(C 
tt, JBiaatKl 1 ajJSRJtbixTV^. JBiflEJfcBSi 
1 a 14, L< tt^aW*i«5H^«T?*>5T i . C 2 
r, W, Ta, MoMPbfflH«M<i'i)-o4' 

^•tf, Am*!)-** k*js»6«***i 

1 0 1 jgftJBS 1 1 *<DMi&TM<r>'&\z.ftiiixZ>m 

fjtX-f V^TFT 3 0©Mlgt^!j-5iSia» 
3(c4<9, ilMll 1 a^*teftfc0i8»Lfc^ 
Jzpt-T-tSo SSU&fclBtl 1 ais»«5ht^50 
T\ TFT7WS«10O«|i>6©SJt* (19*) 
^tfSft tC>Ct L TSbig L^-T -T 3/ ^ V i/ffl T F T 
3 0CD^-t^/M?!4£l a ' ^y — XflJLDDfg^l b, a 
K f-f yfflLDDSS 1 c KA*tt-**«8«:*«M;iB&C 

[0051] sg 1 1 1 a twnmmx'C 

yf^fflTFTSOtroiatlj:, Titelfe^ii 1 2 **8t 

it^nr^s. T«j»»wi2tt, y^-v^E 

TFT30^«t5^il a^^lig^lgl 1 a 

(C, Tifi^itK 1 2 tt % TFT7 U->fg«l Otf>£HtC 
M^ririci^ B^-f yfV^ffiTFT3 0 1 
(OfcJ60T%Bf t VX<DMm&i>^-t?>o Wh. TFT 
0W*fficoW«Wflc*3{t6mix^ TStW<fc 
izmzmtiegX'MmX'f yfV^fflTFT3 0«)«ttO 

f4\ NSG (/VK— T'hS'y-jr— htf9*) , PSG 
(!)yi/l)t-h#7^) . BSG (/KDV^y^r— h 
*7^) , bpsg (tfnvy >->y ^— h^7^) ft 

1 a/5SIf^^-yfy^fflTFT30f^f5lfI £ 



74 

[0 0 5 2] *|ll6®ffi-ett» *N*fW8 1 a ^^g^ K 
l^f 1 e t5> LTI 1 flpgftWS 1 f t 

U rtvtcSff(p]-r^^*^3 bco-§B^^2g«^ft« 
ffii L, ^- h*fe^«r^tfi^iit^2tr**IS3 a (c 

JBlR«ft:BSi:-t-5ri:KJ:9, Ilff§i7 0a# 
*rit$*b-C^6. HK, rw^2««^S«1StM[6)-r 

0 &<a««n££iJlli»&&fig8 1 SrlSttSr *lc«fc«K 
* 1 1W»8 2llftSt Lt«L, $2 

S«*7 0 b*s^SttTV^. tLX> rttPj^l 
f«ffi7 0aW|2»!7 0b^lny^ 

iSSfLT^S. rr-C\ ^ftlla^MKH'y 
ffi*£l e»4. aMMH3 a <DTI-3£l§:£ 

tlXmrnx-i V^-^ymTFT 3 OSrT&SU PJtXf* 
-?H6 aMi*i(S3 a{C»oT^V5**»3 bg|5 

» mffil f iSft. te»M2{4ff?lflfl;ft:Jji££ LTMtg 

[0 0 5 3] li^'fj'fy^fflTFTSOIt LDD 

twao 7**MmrSLZin.z>¥m»M 1 a 

a ' . ^S^3 a b^mfcmi a iSrfftlir*-* 

f 1 a<D{gaiSV-^ffl« (y— *{H!lLDD^i£) lb 
Xt«£*£ K wf i'flffl* (KK^LDDfB 1 
c. ^11 a©,l«Sy-7ffl«l d3feWii«»* 
» h>>fyi«ie*ix.tv^ iliSSKK^glil 
elc(4, ^«)li**1S9 a<DHro»)£t5 — 
y7g8 0a5rfiiLTgiSjiTV^„ 1 a 

p iroft^/^Mtsi« cxmjzmmo n s 

m*4 yf^lTFT3 0 £ LtfflV^*l5wi^ 
V\ ^MJtmX\-imC7 ! —?B.6 a {4, A 1 ^<D{g1& 

-omm&(DMm><bMf&£nx\,^ 0 /<yT*8 

0 a^ini^^s i<D±ia^ ftm&y-xm 

i$l iiCS^^^^ h-*:— ;U5 aM^!)718 0 

1 d^»^>-^^ h*— ^5 a Sr^LT, x — a 

tci, ^-^^6 aXT/*2»roift»K4 0>_L(::tt, 
7§8 0 a ^<D^ >9 9 h*— ^8 b ?5S?g^$ tltzfS 3 
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8bSr^LT. iitg9 a (i^< U 7f8 0 a tC«^#J 
SStt**bT*5 5, HC^U TJf 8 0 a £*$£LT=>:/^ 
* h*-/U8 a Sr^LTi^jS^KW VffiJKl e(C*^ 
WSMfc£*LTI/*6. mrii!i»®*ll« 9 a »i. r©<t9lC 
«^$ii^:J(5 3*rail6ftBl7©±ffilc:|9:»tP>ix-C^5. 
r<oJ:5{-, ii^'/fv^fflTFTSOll, 
<lilIoJ:5i:LDD«MSo^ te»*y-;*« 

m i b sims^ k w i c {c^fm^'C ^©jt 

H3 a CO— WbJfcSy- hmil^"^^^ t LT«28S 

[0 0 5 4] ffl, *Hte^T'»i, W^^jr^l 
TFT 3 0<T>lE&MkZ a <D— SP^P>^5^— hmHSrift 

fg<D^ia«Lfc-»-^y- h«itt LfcriN m^cD 
5„ I:ra7^- h^VMi h y zfiiv?— 

[ 0 0 5 5 J *Hife?8te<DiKfi3£1t-CH:*SNc:, T F TT 
WS«1 0±iCtt, t"-^^6 aMt»3b#i 

2imffiW4 LTfiifrw^ttssiei-s <t 5 icsm 

fjixTV>5o ^LT, '<i> TM8 0 a Ji, ^sgffcjg 1 a 
1fi#cl e tmmmM9 a b h*— /U8 aRXf 

b*-ju8 b^&m \sxn%#i&mirz>. :» 

/W8 aS^y^? f^_ /L , 8 b W^5r^*/Js$ < T*# 
So fin*-, -ooay;?? htt—zuSrHTLi-S 

0 n mSS«>*flf ICJ|V^*ft:S 1 a fciSttigSSfiitt 
SrK5Jh-r-5fc»lC{i, h /Wfe&'bZ < T* 

5/ a^T-im-r-5 J: 

tt, G$tt& 9 a K u~f ^fgi* le^2o« 

at^lJ^a^^^ h*— VU8 aSTJ^V;?^ h* — ^8 b 

i-J; Vffi&irftvS. £\,^<dx\ ^tib=i>?? h*— ^8 



76 

/W8 aStfa^^ h*-/P8 b(C5fc*. ff©T-^ 
[o o 5 6 ] £l±.<D£ oic&mifcfcl&ici.tui. 

? bft—/U8 aRXf^ls?? h*— )V8 bWg£^/jN 
nV^^ h*— yU8 alCi$tfZ/<VTm8 0 
10 a oaffi^^StLSffi^Dfldit/h* < X$rts-<DX\ 

$flM£9 a©*Efc»J*£ft5tt*-^IHli&'i>/h$<-CflF 
tr<DT% ;©I»1H 9 a (O^lc&ttS^fflft/WEii 

[0 0 5 7] IH4S.O { ia5JC^-rj; Mfgt^flMS 

€118 0 s^bAffl^JS^tffllJSSft-CVi. it)* 
20 frtfjlcii, IH2SLU:|lI3T-^Lfcili^a5[cio(t5Tlte^ 
8R12, »»S2SU t f H^«iH 8 1HK 

118 111:11, /<y7i8 0atP-g^?)MJ^, 
¥B»«^*«fe*)5iSHF-ffl*«Ji 8 0 s AWtiLZtiX 

v^5„ *s^-ffl€fl;g 8 o s ±ci4. ?g2mfflfomm4& 

*-/V5 s Sr^LT«^-ffl^««8 0 s i««WSSR*S 
tix5J;5JCv ^-^^6 3^1^—81 (fin*>. A 1 SI) 

30 86sii:ii, m3mmmmm7tfBi&&tix\<^ 0 * 

Lt, «2JimiUUt4&tJ«3JinifilftM7(CM:. ¥ 
BftWffl#tl8 0 s J; 9 <b-Hlt)/h$V>SS^ffl 
(KIT, SS^ir^-To ) 8 s jS«BB7L5ix-C*5 

^Mii8 0sii, ;©i8 s l^^c*DV^-r, a 

(4A^S.O ? tti^fflWS*-<0!ffi^-^-&tP#T-fo?) <) 
{f^-E^6 s ttt, {!SJx.ff*S^3 a^r-^m6 a t 

*J»ft-§-» Hflftfll** *«*Srtt 

so [0 0 5 8]aot, **iS^<D^ B B H ^B^SS3g-t-6 
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T-n-feXTfi. mfaWFffl&Mz.&tf%>'<VTm% 0 a 

h*-A-5 s (4, H^lCtitt^X-^^e a 
Jf 1 a (-^1--5fc«)W3>-^^ b*—/\s5 a £|5]B#tC 

&8 sdol^Tt, WSf^ legits®* AMI 9 a 
Sr^yTJf 8 0 a tCgEi^i-6fc*?)C7)^2 3^^^ h*- 

(C, £Jl*0>IgT?W*««9 a ZtetfL-tZmz. I TOJ5I 

[0 0 5 9] ^■mmmmx^m^ ^mmmm 8 o s 

14, fflZ-H, T i , C r, W, Ta, MoWPb©? 

*>w'>/«c< £ t-osr-^tp, &mw&. &m~>v 

^-ffl«mJi8 0 s«)^«l;:fTt>n5#axS^i3»t5 
KSMST-iS-f-ffl ag«Jf 8 0 s j&s&JB tfc 5 5S« Lfc t) 

[0 0 6 0] £fc, ^KiS^ffiT'fi. /<U7i80aS 

vm*mmw§8 o !«, a a t 

miftHK 4 RifSB 3 mmmmm i jcmtl $ tiiz& 8 s * 

X\ 1 8 s Sr^h LTTSf fflili 8 0 s i F P C§©^ 
SfllSSg £ *M^rtt«mtt^(w J; 9 gft nftg £ * 5, 

[0061] 2 mmm) *$tw ic 

± s titfgf^)^ 2 mmmmxh z m&mm<omi& 

doi^T, H6atfE7Sr#figL-ClftWi-«. 11614, 
4S J f-^«tCfc(t5Affi^iffi^WJpffi|2lT'&'9, HI 7 14, 
06COC-C' »f®[llT*fc§ 0 ft, III 6 S.t>*H 7 Id* L 
fc» 2 nVBtemztS^XMAXXtW 5 Lfcjgl^ffi 
^ffi£l^#ro*fi!cg^lco^T{4, H«0>#fiBffiFS-$rft 
U *<DKWtt«»-r5. IH7l;r:}o^-Ct4, 

[oo6 2] a6»vB7{c:tjt^r, ^2mmmmxa 

SB llllfiJBffi &8 srtfcfcttSJB^-fflai* 

18 0 s <£>S?BKt4, Sj*flffi9 a £|B]— (gp*>, I 
TOR) ri>&&£*tttii?*l|g9 s*s?&*£ft-C*5»K A 

m^^xtifs i mimm<DiM-£-tmmx'&>z 0 

[0 0 6 3] t£oT, m2HJS^ffi(c4tLf4, $8 s *• 



(10) 
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5«Stt*ll9 s £H#ttj»SH£i4, ttftT«aMtfi 
a»«119 a *Kf&1r%JJ&bm^?frf$.X%Z><DX\ 

[0 0 6 4] m.^it^m.nw, 3 #3§§mc 
«t 5««*^i6g©iB 3 nmmx*hzwi&mmnffii8. 

io IcoV^t, 0 8SOt|ll9Sr#MLTiftW-r5o Hi 8 (4, 

tQ+mmzisrtzAmxmTcD^mmxib*) , @9ii 

I2180D-D* mmmX'foZ, ft, 0 8SU«|2|9(C7KL 
3 HJS^jilc&t, ^TBI 4 S.t^m 5 (c* LtcfSlMM 

ftmkmmnmf&^mizm^xi-i. mmnmMn^-ztf 

U ^W|ft0^{4«-B&i-?) C , @9{C*3V>Tf4 > #® 

[0 0 6 5] ®8S.t/HI9tCtJV^T, ^3HJSff^T*l4 

is i nm&mt k> , ^Bwta-cis 8 s rtjc^g 

20 -r 8 0 s WTlMlcte, ^ l «3tm 1 1 a 

tra-ii*»6)*5ft*t©«3t«ii i s, *m#mi at 
mimmwmtmmxh^o 

[0 0 6 6] ^oT, 3J3H;56JKI»[£<fc*U4\ ^8 srt 

(cfev ^TAttJ^C^ro^fflSBSrifci-iSS^ffl^ag 8 

0 s £ f pcm<Dft-$&®&tzmij&mm.mmc£ y&. 

l sM^y v-y =>>^3 s (4, Bi(?*BSK:*i^5SBi 

iijfeiK iia, i a &um.&m 3 a 

X@iccD^D5rffi75^V\ 

[0067] m*ft¥mwvm4nmmm) *&m\c 
£zm%ft¥mm<Dm4mmmmxfo%mM 3 mw.<nmi$. 

40 (co^T, HIl OS.U50 1 1 <£r#figL.T!ftl3J§1-5o Ell 

oi4, m^mm^i-fiAiti^ic^'DW-mmxh'o, m 

1 1 14, IH 1 0WE-E' KfBllT-fcSo f*i, 13 1 OS. 

yan (c?n i-tim 4 m&mm^tsi* >ti 8 &.oqa 9 ic 

^L/i^3 3IJg«ffi£|5j«(7)+g^S»^o^Tf4, F]« 
«>#flHW*Sr#L, ^<OtftP^{4«B§i-S„ mil 

[0 0 6 8] II 1 0^.1^111 1 1 l-^l^T, %A^MM^ 
so T*l4»3 3Ufe^Jg£l4^/£t), tSstoltSSfffl 
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mmm 8 o s <Dmmat, mmmm9 a t m-m w 
\c o i> r tts 3 mmmm<Dm& t mm x- & s „ 

[0 0 6 9] Sot, » 4 IfcSfiJgtgt:: ±*Ui, &8 s £ 
^LTWmtt»Jl9 s t F PC^(D^g|5lHlSSi?r^tt 
£«K*K:J;0&«iTfl6fc**. «N£, ITOii>bft 

zmmimm9 » tm^mmmtn. m#>x%m&& 
mmnmzmfc^zMmvmms sit H*«Biifc«t* 

[0070] iii±.mwi-tz%ifrbm4mi&BMX'i$, 

^ia5^U7l8 0 a ©^#ftft©^B£ttf4^<>:« 

/^y 718 0 a *Sflfe«$ixfc9»iftL*V^ 

ti80s <D£$mi<n-^mvkte%it"m< , 

180 s ^5S»$ixfc9^ia!L^V'>«J; 5f--e#5o Adx. 

T , d © £ 5 ttiftjft£&A £ ®**@ 9 a $r#toft-f- 5 I 
LT/<y7i8 0 a St*®**! 9 affl-t-^JJ/j^V* 

ii80s Rxtmmvmm 9 s * =« * k # 

tixSo /<!)7l8 0aM:a^fflitf 80s 

©IBIW4, «S|ili5 0 nmWi5 0 0 nm«TlSi:t 
U\ 5 0nmlS©ffWSfe^ ^jfi^ 
Dir^t^iSJtSai/;?^ h*— A-8 b-^,8 s ©Hil7LB# 
(-^t&i7-5^lfrftt4{g;< fr<9, Sfc500nmgft- 

$>tbiiw**ii 9 a ro^ffi<omiiai4^ai:/«ee>^v^^ 

[0 0 7 1] {0 L, :©i9^y7i8 0 a&tttffi^ 

fflSilsosii, *»jfe&«tt-e***<. Wx.t4, y 
>-^5r K-:/Lfc**tt©«£®«;fc#y ->y 3 vBt*»e> 
i^uttiv*. r©£5U:1fl/£-r*U4\ ^yrJlso 
a (4, LT©«Stllf43§SL&<^, »i7 

o fcaaos-tirsttMixtf^ y 7i**«t *£$stgf4+# 

<t5^ h U-*#3§±U.I< < &<5©T\ /<y7i80a 

f-mmx'it, ^mmmm8 o s Atti^sft lt 

+#fcl«MBL.#, fifilt8 8 o srvz commix 

[oo72] (n^-jfe^ssitwss 5 mmm) 



(id 

(coV^T, HI 1 2*»e>0 1 5 Sr#BSLTtft0^i-5„ HI 1 

mm&n^&mx &> v , 01 314, 1120F-F' m 

ffiEIT-fcSo 01 4 14, ^HH*RKl*5tt5AHl*J 

*sh l ©¥S0t-£>9, 015(4, ii4©g-g' mm 
(c*5^-c0 2 75»f>0 5 \c7jk Lit&imMJtmtfflmoft 

[0 0 7 3] 5feT, M^(-ol>T(4, 01 2Mil 

3 ictj^x, %5Mmmxnm 1 nj^iitctms^ 

y TJf 8 0 a ©ft 9 fc, 1 a ©KgS K U-T V 

fgigcl e (C^V** h*-/W8 8 a £fl-LTg^&ftT 

fc^^-^^e a tm—m^hm^titz'pm^Mme 

b t, M*fl;1g9 a hfr— /^S 8 b 5rii-LT 

20 gt^tlfc/^7i9 0ai:SrfiiT^5„ ^LT, t 
iitl6bi^!;7@9 0atl4, f-^§6aM 

-CMF6JiB«^ixT*3?), i<o|B2JBW*6ftlR4l-HI?L$ 
titL^>9 9 h*— /U8 8 c 5r^-L-CtS2ic«^ffii^ 

[0 0 7 4]»C. Bfaco^m, BUKOHl 
5 M 5 Hi£^l?gT-{4SB 1 mfe^ffilwtJttsiffi 

^-ffl^mg 8 0s ©ft 9 (C, y 71 90ai 1^— 

T, fS«G«|6 s tiS^ffl*SS9 0 s <t(4, ^2gffl 
^!»4^^LTWr6]iag$^xT*5'9, r©*2SMI6 
^Il4iC^TL^ixfc3>'^^ h*-/U8 8 t^LTta 
S^««W«tt*n-CV^,, •€: LT, !8^ffl#tl9 0 
s(4, »3*mifitnR7|cMa$tk^SE8 8 sA^tl 
Mffii:LtItfiLt^5. ^©ftf!©ffi^ic#,5«J& 

(c-o^x i4^ i mmmm<D^ t mmx&>z a 

[0 0 7 5] 15 HKSJ^ffi-eH:, ^1)7190 a&tWB 

9 o s (Dtrnt ut(4, ig i mmmm^m-f 

-.o ^y^y r*8 o a t|5I«©^>©/4 5 ^^ig(-fflv^f,tt•5„ w 

tc®*«^19 ai4SI TOK^&ftOf-^e a/4SA 1 
(4, ®#t©tBtti6S^VT i , Cr^ 
OKiWSAJR^&^y 719 O .a £r«/&1-5©;4S#S 

[0 0 7 6] SEoT, ^5*iS»jl(c4ix(4, K^IC 
o^TI4, t«#lf6 bS.TJf/^y 719 0 a ^r^LT 
H^*H 9 a k mmS. K U>f Vffii^ 1 e t 

Src, ^ll«l8 1^L 
T^»3 bttlit@6 b i/4S*f[S]SBfi$tL?.«^ 
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V h*-A-8 8 a cofeSiix =f—^BG a G0#£ 

? h 7^-/1-8 8 bcoiiLa(4, ^2SFfl^6lt^4±coffiE 
WffiSI-i^^T't 5«T% 13:8+ i SS^if L^fUT-fc 

So 

[0 0 7 7] Md, Sgslil&ff^gtciJiHte*, SHfe^*® 
JKrt{-*5ltS^< !J7|90a <D^j#XfI£ I^Bf (Cjffi^HS 
«IC#(t5^ffl^mJl9 0 sC^|£Xg£ff;L5. JE 
t-^ffi^CfcttS^^^^ h*-/U8 8 t(4, H*gf5 
lC*S(t 5 6 b S.t>V^ !)7l90a SrtSfflgiK 

f Z>tzlsb<D h*— /V8 8 c tlW|B#(c^7L$tl,-5 

190 a \zWS^t Z>tzi£>(D=i l/f? hfr— /V8 8 b tlU 
i^J: 9(C^HJg^li(cJ;tL«, 1211 4,S.tfHl 5(c^ 

l a rnxm* zxmir 5 /c * nmm TMo-^mm 
&mmt vxmmznz, 

[oo78] m+it^mmnm 6 nmm) t 

i^ov^t, mi 6Rtfmi 7 &mmLxm.w-rz> a hi 
i&*mmc&rtzAmjj$ii'?-<o¥ L mmx3b<Q , m 

1 7(4. Hi 6©H-H' Rfr®HT?S>5. ft, 111 6S 
Ull 7(C^Lfc^6Hffiff^(Cfc^Tllll 
5 {C^ Lfcfg 5 HJS^fi t ISl«CO«fiSc^*{COV ^T(4, 
Pl««)#BaW*S:#L. ^<OfftBJ(4«-BS1-5 0 0 1 7 (c 

*ji^T(4 x £m*?&mt&®m-kx*wm^mtem8iv>± 
zzt-rztLib. &m j $>&mtmcmR*gtti:bi,#)X 

[0 0 7 9] Hi 6 2115131 7(Cjo^T, f&GmMKM 
T-(4^5*Jfe^ffit(4S^«9v t88 s F^tCjoitSfflT- 

ffl#i§9p s comma*. mmmm9 a tra— r (ip 
i tom) *»e>*5ai«tt»BS9 s^j**nr*s 

tew«fi)c(cov>T(4^ 5 mmmm^m^t mmxhz. 

[0 0 8 0] &oT, g?6 3£!ife^fSl£J:.*U4\ I88s 
&4)*L-C*«ttMBS9 s tFPCtSEW^fBllIKtS:**- 

[0 0 8 1] (*^-3fc^3Stt0>as 7 9&mW) *3BWfc 

«t 5m^*^$i«c7)^ 7 mmmmx- & z> m$,&WL<Dmnt 

l:o^t, HI 8&t*0 1 9 LTiftlH-r-5„ Hi 

8(4, iS^-ffi^^JftSAtb^jSS^^ffiH-C&t), H 

i 9(4, B18CI-I 1 mmmx'ioz* ft, hiss 



22 

\m 1 9 (C^Lfc^7HJg^te(CioV^TH 1 4 24l>*H 1 
5lC^LfclB5*16fglBtlSI«©*fifcS*t-oV>TJa» 

1 BKUS^Ttt* «-Jt^^$t^Hffi±T'|g^prtg^S 

[0 0 8 2] HI 8Mil 9(C*3V^T, &7$mW& 
X~\m 5 HJg^ffi t (4H& <0 , ¥ffilttKJLT& 88sft 

ic-fifi-rs^ffl^tflji 9 o s ©Tflm-tt, * i aatK 

io 1 1 a i:|BI— K*>e>*5*tt<oaS*l«l 1 s, 

i a tm-mfrtbtez&vxwEm&m 1 sm*H3 

tb-c*> 9 , ^88 S rttcffig-rsjffi^fflSica:® 9 0 s & 
$mmz*ifcLx&i9 ±if bnx^Zo ^(om<r>mm^ 
01 ^-ci4jg 5 ^mwm t mmxh 5„ 

[0 0 8 3] t£oT, ^7»ll:.tnil 188s 

^nooi^xAmtiM^mmmmm^^-r^mmmm 
9 0 s t FPcm<on-%i\B\mtzmjj&&mmmz£*) 

0 s SrAttlcj««9±(f5fcit>©A*t©JS*B!i l s, * 
*#Jil sRW!)f!)3VR3 s(4, Mm^(-*5(t5 
m 1 iiTfeBK 1 1 a , ^«frJi 1 a a SrJg^ 

19, xe«c«>it*ps:ffl*»>5cv\ *fc, m^-iE^6 s tm 
[0084] (i^jtfitwi 8 mmmm) *&w\c 

(Cov^T, H2 0M12 1 Z»mi.xmW-rZ>o H2 
0(4, ^^tCfeltSAtiJ^^WSpffiHT-fct), H 
21(4, H 2 0 CO J — J ' »ffiiffo5, 
[0 0 8 5] @2 0M@2 llC&^T, ^8*lfe^ffi 

T?tt» 7 mmmmt 9 , ssss^mssb^ 

fflfi§9 0 stf>S?®lCf4, ®*«®9 a tl^-BI (BP 

*>, noi) *»e>*5«*tt»ii 9 s tfMf&ztixa 

IwMlcov ^T(4^ 7 mMKmv>Wr&t\5lMX'foZ><, 
40 [0 0 8 6] ffiot, ^8jglfe^(Cj;tttf, &8 8 s 

■kit L-xmm&mm 9 s t f p c^co^sbihiss t 

/£2.^«tt»Ii9 s i^ttftHttt. fiEfeTa#tt 

SEiKffl*E^1#fi)c-ra«*t±?(?K9 s(4, B*«fw*j»+ 

■C, fffllS^Wtfe!), xa»©*t*0«rffl*»'Scv\ 
[0 0 8 7] £Jl±ttMLfcfB5*»e>»8lllt««T?«:, 
y 71 9 0a S.O«ffi^ffl#mS 90s (4S51t,fe^JgR 



f# Bfl 2000-206568 (P2000-206568A) 



23 

©i? K«?J&-r*Lfi, ^U7l90a &U<i&tf=-ffl>g«Jf 
9 0 s 14, $3 Jf P B 1*6£i:)!f£ 7 Rt/JB 2 Jgffif&ftfiU t <D 

mx-mmzxzx h\^^nm±uc< <tn?><DX\ ;<v 

719 0 aRV t Z<nmmziSrt?>?yiy?ffi±lC®iL 

o 0 raBSt-iSHHWfc-cw:, $%*mmnm9 o sit, Am 

[0 0 8 8] {jttoX&mttoW&fB-tX) ft{C, ^ 

b<9. H2 2*»fol32 5S:#BSbTttW-rs. #tc*SB- 
fpiUtcoi^Tte, (11 1 0 £.0*121 1 Hd^Lfc^4HJ6^ 

-0iJiLT^i- o BP*,, f2!l^l8||»i©AttlA 

BS-fS. 1212 2»tfi2 3f±#XStC*J(t5T 

FT7^-•fg4g^ll|<£>£-JiSrl2]3tf>A-A , Bfr®«c*f|£;£ 

&tLs 02 4 £.0^2 5tt#ie(C*5it2>T 
FTTH'SKftiJco^Sria 1 OIC^LfcE-E' Sffffi 

TV^-So 1#ICE12 2M0 2 3l-*LfcXiS (1) 
X@ (16) t m 2 4 £0*EI 2 5 IC^: LfcXg ( 1 ) fa 
hTM (16) tli**, P-l«±Ol/i5f«tJ3 

[0 0 8 9] 5fe-f IH 2 2 £0*121 2 4 (OI8 ( 1 ) tC^i" 

FT7n'l«io^fflfn. »*L<tiN 
2 *jE<D*ett#;**H*Jl.ojfi9 0 0-1 3 0 

tx|;fclt5TFT7KSfil OI^C63E^^<C 

F TT Wf S« 1 0 £|5] CS^Tl^tU^JKOifiS-eiia*!!! 
8LT*5<„ ^Lt, r©J;5l:iI^fcTFT7 1/ 
-Y&E 1 OCD^SJC, T i , Cr.W, T a , MoW 
Pb*o4*^Ii'!)t'f K*?©&«£-&IR*:. 
y9 ,j ^?i££it) x lOO-SOOnmgSOlg, 0 
iL<HD2 0 0 nmOSIJ?roii7tllSl 1 fc^ffc-fS. 
», *3teBSl l±«ci4, *BRI+^lifq-t-5fci6lc*°y 

II 1 V y y-yyyj-Bt.Vx-y'f-l/y&fto Z. t 

tij;!?, * 1**1*1 1 aS:»fiW5. 
[0 0 9 0] |^B#(CH 2 4 COXS (1) Id^-TJ; o Id, 

#t<oig*]S£ l l s 
[0 0 9 1] Sfc, ftligftKl 1 a at5**<Ojg*IBt 



(13) 

24 

1 1 s(D±(C, 0iJx.(4\ ^JEXfctEtECVD&^lCj; >J 
TEOS (rh7 , if/l'-^l'y-v'!J^— h) # 
^, TEB (rh7-if/U-#-H/-h) T 
MOP (r" h7 • *f-J\" ^y" h) iJT. 

^£ffl^T, NSG, PSG, BSG. BPSCi if<D 

1 2»gfff(4, Mx.li> fi5 0 0m~2 0 0 0 nmit 

■So 

io [00 9 2] 2)CIC|22©I1 (2) Ic^fipt, T 
ifi«12rollC, fi4 5 0~5 5 0t, ffiKii 
$)5 0 0X:(Dit1gttf)i&M.mm ( PX\ mm^4 0 0~6 0 
Occ/minC^/v-yy^, v/->7 >"^^^Srffi 
V^fciJiCVD (#'Jx.f4\ J±7J^2 0 — 4 0 P a<DCV 
D) (CfctK 7WrXv'!J ^^m&J&f&lrZ. *<D 
@L iifit^T', »6oo~7o o x:\cxm 1 ~ 1 

OBtP^ »$b<ii, 4 — 6B#P^<£>T — — /U%im$:M-f 
3 r tie £9, 7*/V77^i'!J3i'M»50~20 
0 nm©)?^, £?3;L<li!Sl 0 0 n mtf>J?:£ £ fr53= 

20 -eaffi^ft**-c#y ->y ^^leMts, Htsj&ft 

$t^£tLtll RTA (Rapid Thermal Anneal) 
SrffiofcT^— ;wftlt-{)gV^L, ^ * u— if— ^ 

y->y 3 ^Si^, 7tF!)y^77-fig, ^y^-^y 
xm^tcj; >? ¥3MWi 1 a 5rffM-T5„ 

[0 0 9 3] P^lCi2 4»IS (2) [C^i-«tplC s 
SH^«Btc*iit5Tifiiieiik«Sl 2llcfcM©¥##il 

[0 0 9 4] iSfctClll 2 2£O*0 2 4 (D^tl^tuD It 
30 (3) Ii^yfy^TFT3 0 5r 

¥ilMMI 1 a irSffi^g&cD^igfcJi ls^90 

o~i 3oo'C©iS > »sl<(4^ji oooicioiaa 

CO^m. 1 aCOff ^3 0~ 1 5 0 nmCD 

»*L<l±|tl35~50nm©fJi!it), ^ 
?¥)Ji2<DJi:^(4 s D20-1 5 0 nm(OJl$, SfSL< 
f4^3 0~1 0 0 nm©)¥$i/£5 0 J6^SIK2 

%&m-tzm-&izmc£z*: t> 5rKih-r 5 - 1 

[0 0 9 5] JklCllI 2 2 RXtm 2 4 ©IS ( 4 ) K^-f 
J; 9 M500?rll 1 ft* 

5SR#£I&< ^*«:JB 1 a at5fttt<0^*#» 1 s _h(C 
fJLfcl, ^Jx.tfP'Y^-v^ x 1012 

/cm2fK-/Lt« mi#«^sm<ii f tfisa 

so [0 0 9 6] ^l-HI2 2(OXS (5) (C^l" <fc 5 iC, ® 
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ffCVDffifCi v-y 3 VBgSr*fM»U MiCP 

(y» ^tefcLTffiigfet^Lfc^y -yy =^sf^7 

J; 9 , iS«3aMtiil3bHMt5 0 *S^3 

a StflgSiUI 3 b COjJSff tt, fil00~500n mCOff 

ff*L<l±«)3 0 0 nm|Cilt2.„ 
[0 0 9 7] |W]B#t;i@ 2 4 ©IS (5) (C^1-<fc 5 

#co#y i/y =^>-ji3 s ^jfM-r^o 

[0 0 9 8] #CK:|2I 2 2 &U<0 2 4 OI§ ( 6 ) tc^-f 

H(DVm^Mi: 1 ~ 1 0 x l 0 1 3/cm2©«$|; 
T K-y-TSo Zti\£ J; 9 , y- h*«Tro^#frg 1 

[0099] ^iC|2i22 RXim 2 4 CO IS ( 7 ) fi^-f- 
H*^W yfy/fflTFT 3 0Sr«j«i-**ji 
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PftifC0Vi£5Eiit£rl~l 0 X 1 0 1 5/cm2©gS 

[0 10 0] ®S^-f yf^«TFT3 O^pf 

T*;i>w.t-tzm&. *m#mi ate, <&igsy-^« 

tw, Bfcjr©in8§7c*0> k— ^ Y*m^x b'-y-r 
[oioi] m^m2 2s.t>*m2 4<dtm (8) icsh- 

T7WIfii oco^si^ nfks/y ay«*)5^ttS 

a: •> y 3 viBtd> p, >ie 5 sg i m miMMt 8 1 Zf&m-t % . 
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3 0©i2lWi7 o b&itt!jq£-e:3 5. 
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n-fr*lC*5(t<5Xfg (12) (C&i^T, ffii&K K W V 
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[0 119] 111 2 etC&I^T, TFT71/-fi|l 0 60 
±JC|4, ->-/^5 2*S^©^.(c}eo-CIS(tP>nTJ3 
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0 4^ ro-iBtCpg-rS 2SlC?&oTg:(tb^T^ 
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t> l@0f{Cj3V^I4, TFTTU-rStRl 0 kKfaWS. 
2 0 t»PflT-«^.W^ii^i: 5fc#>O^SW£riix.fc± 
T3»»4S^-1 0 e^^tt^tLTV^. tLt, 02 7IC 
*1"4 ID2 6(C^Lfc->-/uW5 2 tlStSHC^ 
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g2 3liTFT7MSfil 0«>**ffl«J:9 "t>/h*< 

3teK2 3fcM£«{::fc»>|i*< rtms. 
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[0121] «±m i /$>e>0 2 7 £#bs. ltble Lfc& 
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H^^ttfcigftfflL S IIC, TFTTU-^SIgl 0OJ1 

t^«ft{e^-r54?KLTt>£^ 0 

2 0<75g^2)5Alt-r5ffiIS.tl { TFTTU"l'S«l 0(0 
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Neraatic) -t— K, V A (Vertically Aligned) K, 
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[0 12 2] a±KWLfc*£iS^1BfCi3»*5?KfiS« 
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»*SSBifl*R (*) g (jf) B (*) m<DyJ h'<;u7 
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[02 0] H8^JSff^COj^B|$|^(C*3(t54S^J$[e 



<f# Bf] 2000-206568 (P2000-206568A) 



31 

[i2ii in 2 o cd j — j ' mmmx-&>z> 0 

[122] i&&mw<vM&7v^x<DmMxmiztoi l -tz 

[02 3] jK B B B ^B<DM5g^Dir^co^Jg^ffi(cfclt5 
(Z<D2) xhz>, 

im2 4] wiikmm<vmm7vtx(Dmwjfmizioi-t?> 
[025] m&mw<Dmk7v^*(D^Mmm^tertz> 

CO 2) T'foSo 
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